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Tissues 
Animal Cells 




(epithelial) 

(connective) f f » * 







(areolar) 

(fibrous) 

(elastic) 3i*') 

• •• . 

(reticular) 

(lymphatic) 

^^^0,4 L(/^ 

lJ%J^^ (cartilage) 

4/-i ^ (bone) ( 2 )j/ 

(muscular) 

-U^l(X/L-»^)^— (voluntary or striated) 

(involuntary mr non-striated or plain) 

^ ^ (cardiac) 

(nervous) (n 

(cellular elements) 

^iMdifferentiation) ipf 

embryonic cells) 

a^l/9t(Jif L Jy (fibres) ijp^fi, ^ 3 p 


B 
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FIG 1 — I>r4GR.4MS OP CULL STRUCTUBB 

A, diagram of a cell the protopliszn of which appears stTiictuTPlc<«s, but m oenipicd br 
vacuoles and granules 

B, diagram of a oell the nrotopH^m of wluch ippciib reticulated or sponge like 
p, protoplasm! consisting (m B) of li\ lioplasm lud a ni tuoik of bi ongiopTi^m , 

n, nucleus » n', nucleolus 
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I ^ ^ substance) 

tifjiL{^ (fibrous connective tissues) (JP’l 

(inorganic chlorides) 


(silver nitrate) 

vj^’; i-X (black) « Ul (brown) (exposure) 

-^J)^’(^^(cell-spaces) C^T'l/j 

(interstices) 

(cement t /[/ 1- 

(intercellular substance) 

substance) 

^fjiff{Ji^i^{:)\y^j>^^\ (cell-substance) 

Jc^' 

(syncytium) Jj? 

ij;>l.vu-^^ {('"(cytoplasm) 







l^i^(cen-tnembT&ne)J^^l^^ l^j^ 
^^(nucleus) 5 Lxlp 

£^ (protoplasm) Vy»^)^ll^ 

i (proteins) 

(lecithin) (nucleoproteins) 

V- «. -_. I« ^ 1^ I ^ - 


Jir/y J 

(amoeba) (unicellular organism) 



^UJH^ (spongioplasm) 
-^hyaloplasm) 





PIG. 3.— UNTOUCHED PHOTOGRAPH OP LIVING LEUCOCYTE OF TRITON, 
SHOWING RETICULAR APPEARANCE OP THE PROTOPLASM. 

Magnified 1360 diameters. 

The photogmph was taken in monochromatic light with Zeiss* 2 mm. apochromatic 
objeotivo and o compensation eye-picce. The polymorph nucleus 
also oxhibits a reticular structure. 



PIG. 4.— A LIVING LET’COfYTE (WHITE BLOOD-CORPUSCLE) OF SALAMANDRA 
MACULATA, SHOWING LACE-LIKE RETICULAR APPEARANCE OF ITS PRO- 
TOPLASM. Magnified 1200 diameters. Untouched photograph. 

An erythrocyte (red blood-corpuscle) is included in the photograph. A film of the 
protoplasm of the leucocyte extends over its margin. 
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PIG. 5.— TB.OPHOSPONGIUM (JANA- 
LISATION WITHIN A GANG- 
LION ONLL. (E. HoliUKren.l 



PIG. 6.— EPITHELIGM-CELLB OP SALA- 
MANDFiE LARVA, 8TA1NBD Intra vltam 
WITH NEUTRAL RED, SHOWING THE 
CELL- GRANULES. (PUclicl.) Magnified 
JOO diameter';. 




FIG. 8.— PANf'REtS CELLS OF 
FROG, SHOWING PtRANU- 
ri.ET S AND CHONDHOMI- 
TOMF. FIBRILS PORMED 
FROM MITOCHONDRIA. 
(Matthews.) 


PIG. 7. — CELLS FROM THE TESTICLE OF THE MOUSE IN PROCESS OF 
TRAN.SFORMATION INTO SPERMATOZOA. (Benda.) 

The “mltoehondna” .ire dnrklv ‘;t.-;incd and are seen In the BnccesslTe stages 
(a to 8) to he arianging themselvc; ao as to cnnstitnte the spiral filament 
of the spermatosoon (h) 
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J * • 

(emulsion) 

J/^if (globules) 

I j Jl^Dlsr (refraction) 
(“gel” and "sol” conditions) 

ij^( l^^l^Jb^i^(colloid solutions) j:^l)jfl/(/^U/^ 

(fibrils) 

iD^lX (canaliculi) 

(iLlf2~l^lJl^ Ji^JJ^^’lj:!lcllJ^J^U(f (Holmgren) 

(tropho- J 

spongium) 

^Cst::^^^tj[(:i^\fAjJ’)^Q}^,jj:\4C^ (ultra inkroscopb) 

(proteins) 

(stains) 

(basiphil) >C^j^U/jf^/) 

(oxyphii)34^^?>^;] c::-ijpj^yJ^^V3 

I ^(amphophil) j54f/ 

~[l/(^ (neutrophil) 

(Altamann) (^P/ 

fif ' ‘f't'V; ^ )ic^; 

:? 'A ^ly W w^/J 
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(initochondria)^^/Jjy^vJ»^"^^ (Benda) ic> 

••** * ( / w •• •• 

h^^'i ^■^i^^^'*'‘Ui^t!j 

(para.nucleus)>r|p^^' //:>»<//( 8 xy^) 

'^L^iJyiiJ )^<it ll^cC 

<^if(f (pigment -granules) ^J^^J'> P‘ ^Ulf7U^^i^0r/ 
jfyji (glycogen) c^y^ji^f^>U^j^i.t^ 
A^cil I ^^j/ylf/t^^Jifff 

J^(para*plasm ) 

(starch) ' 

Sh^(y<J^LCOiJf^ (a<^ipose tissue) 

^<L^j<^^\(^^l’iC. (exoplasrn) (endoplasm) 

(white blood corpuscles) 

-( 2,9 

(Butschli) 



FIG. tt.— PHO rOORAFH OF LKt;(’OC\ PE OF TTIITON, ilXBD WHILST IS 
\Mn:ilOII> CONDITION BY JEP Oh STE\M DITOXTED ON TO COVBR- 
GLA-sS, AND SLBSEQUEMLA' «iTVfNEJ) WITH HAM4TOXYLIN. 
MfttidUlied Iddo <11 imcter" XfntonrlKMl iiiioinm iph 

Tho prntopUMU sho^^s nn intern d tzi nmUi di KtienUt endopUsni and iv exoplnsm. 


\ B 



fig 10.— COMPARISON OP PROTOPLASM WITH OIL AND WATER EMULSION. 
(Verwom, after Butschli ) 

A, protoplasm of Thalassicola. 

B, froth'like appearance of a mixture of oil and cane sugar 
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FIG. 11.— A CELL (WHITE BLOOD- 
CORPUSOLB) SHOWING ITS 
ATTRACTION-SPHERE. 

(M. HeidmliMn). 

In this, as In most cases, the attrac- 
tion-sphere, a, lies near the 
nucleus, n 





(meshes) (jSi^J'jiflJ^ 

(closed 

cavities) 

(alveolar structure) 

crVl/ri (oil) ^»jf\/^ij/»tLj'^i£:^^\j(J^jj:t 
(alkalioe carbonates) (^i/i 

l^^j?Xlf>r.>t ^v=^u-^ui^<r 

(amoeboid movement) 


U//J t Jl / 


(Hardy) 
colloid solution) 

(homogeneous) 








A 


(granular 

Ji^L" (reticular) structure j 

("gel" & “ sol » 

conditions of Graham) 

(froth) 

(/l (soap) (oii-clad) 

(Berthold, 


Quincke) 


Jl/i 1^ \ri^lt(lJrj(^/it^^i/\^if^^ 

= vital-forc-e) (energy) Jt‘jy 

3)^»\j'\/^ft^ify'>i\ kS-l c/i 


(pellide) 0 

y^V trrJtC j i t^.£-er t s:^iej:h: ‘f- 

(solids) 


•» 

(Bayliss) 
{"»>” condition) 
("gel" condition) “(J^"'iS^lf’/^ 



(lipoids) 

Jl>ir (Overton) 

[^i<' wj^i^ 

j>// (Brownian) c^|;/^4^)v;2rt/’lw*f|^^ 

(/fydiwy><>^ I ^ 

^ (stimuli) (irritability) (/^ic^j^C U 

(cbemical) ()L^l (metabolid) (^/'(T) 

(dissimilation) (assimilation) J\^l^ 

(assimilation) J|^/ 

(anabolism) 
(dissimilation) C5f 

-<^2^ (katabolism) 

(reproduction) iT) 


(Of. Bnylisa. Principles of Genera! Physiology.) ^^^Cv>ryt-.^lr«ni. 







1 L-^ f r )js^LC^ 2 ~yiC^> 

(ccntrosonies) 

(cones) ^j>J^i^L^yji(J^j)jL^j 




repxijsioji) <r* — [j" )/jju»^ 


‘^^•^^^“’'^^(tbcrmotaxis) '‘ (phototaxis) 

t‘ (positive) <.S^(6:^i«r|jLJ*'/^|^^y>/(thignw 


(negative)^ 

( ^^attraction-sphere”& “cen trosome 


4-^4 (striae) 

ijO,i^iJf)jjy L^^cytomitome)^^^ (fibrils) 
fftxedr-pells) - lO 
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(iron-haematoxylin) j_;jCr 

(attraction-sphere) >'>(/j 

1*1^ jK varicose)^ 1 3^^ J‘\j3 1 

, *><1; K<. -- rtJ* i_. 1- - »( r' • .••> 



^3J ^^<£L.(spindle 

jr ^ 3^3jJ^ (centrioles) 


(giant-oells) (leucocytes) 

(bone-marrow) 



{}yi0^dli^LCUj^b^3^ (cen-inembTane),4jj|^il--ti^ 







ir 


.t^Jlf^ll}^J^n^it;J',e^{celMost) 

(^i^l^Ji^lJJ^^ll)^L^C^yjj^^^{nue\evs)!Slp 



4 i£^ft>t ^irj/'U 14 yj^J^ljI'J^Cnuclear hyaloplasm, karyoplasm) 
y nuclear reticulumlOSf (kary«>mitome) (J^^ 

<1^; 15-^1^; ,f [ tr^>*/i-yy 


^ U U iy^j if j» Uv ) J 

■^i(^4::^U</jy>i ti? J >7 

pseudo-nucleoli){^4£^/r^J‘^ 

iftyC/Ct^-^-CL- (nucleolus) 


nucleoli) ^ y (J^aX >7 C^ ^ 

kcuoie i^i;iUwUuX>/4ij;f--i^ 14 

y (globule) /y/ like) 
|(chemical and staining reactions)wl^lllA'l4)yy'») ^ 


(intra-nuclear fibres) 

(basic dyes),j:^Uy4/^K/j)(haematoxyiin),yi^fc 




yjG, 12.— CELLS WITH lUUEGULAR LOBED NUCLEI ANB A GIANT-CELL 
WITH ANNULAR NUCLEUS FROM BONE-MARROW OF RABBIT. 
(M. Hclclcnhain.) a, b, c, d, zones in the protoplasm. 






FIG. 14.— Xl CLEirs OF AN EPI- 
THELIAL CELL OF SALA- 
MANDER LARVA. (M. Hei- 
denhain.) MaiinlflMl 2.100 
diameters. 



FIG. 13.— LYOTFOCYTB OF 
TRITON, SHOWING THE 
RETICVLAR STRUCTURE OF 
ITS NUCLEUS. MajEnifled 
2000 diameters. Untouched 
photograph. 

The cell triis flxed b; steam, 
and a/terH'aid.s utAined with 
hrematoxylin. 



FIG. 16.— GLAND-CELL OF 
CHIR0N0MU8. (Flemming.) 



FIG. 


17 .— SPERMATOCyB OF PROTEUS, SHOWING CHROMOSOMES OF 
NUCLEUS FORMED OF PARTICLES OF CHROMATIN UNITED BT 
ACHROM.ATIC FILAMENTS. (F. Hermann.) ujaiijiir J5J£ 


The nucleus i.s distinct from the chromosomes. In the rytoplasm 
mass containing mitochondria is seen on the right. 


an archoplasmli- 



ir 


•• 


twig? 


yj C^^L- (hu clea r matrix ) ^ 

(basi t -^/Oyir* (basi-chromatie) U'l (/” I 

j chromatin) 

i/lL (nuclein) 

(nucleic-acid) 

(staining y^L^C>' J^-z^-^i^^^Uo^y-chromatic) 

properties) 

^ (linin) 

(convoluted 

^JkjpJ^‘{j(('!:^ (chromosomes) filaments) 

^a^)L(jL//t^^y (skein-like) 

(juxta-posed) 

(17,18 .^}IJ>) 

(}iJj y' Ji ' if- 

I (karyokinesis 

(Schleicher; (mitosis) iJ^JO ^ 

(Flemming) SmJ:^j»\ 


>1 ir^LUyjlLy3jUj><J^(^c^b3^^y^^ 










^ (multi-nucleated) (bi-nucleated) 

I (19 yya/J(^J^^''i^^J^^(uTinai'y bladder) 

‘C^) (giant-cells) 

(degenerative 

- jf changes) 

>riP ir^l^ til I-. 

A * . . - r. . y , ' ..1 . ^• 


wj o'#/ ( U. -i r^9Ui^i^<y> 

^J^i:*Jl-y ^ ^ ^^ii^^^^lrJ^(assimilation of nourishment) 




Division of CELns 
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(epithelium-cells of 0 ^ ^ ^ 

t^CCJjdl:ii Salemandra) 




FIO. 18.— CELL SHOirarO 

CHROMOSOMES OF HD- 
CLETIS IN THE FOBM OF 
THREADS COMPOSED OF 
DODBLE ROWS OF CHRO- 
MOMERES. (F. Hemaim ) 

0 , centioGoineB mtii uniting 
Bpindle 




fig. 20.— a leucocyte of teiton appaebntly undbegoing amitotic 

DIVISION OF ITS NUCLEUS. Mfignifled 1300 dUmeters. Untouched 
photograph. 

The nucleus is separ.itcd into two nearly equal parts, and the protoplasm is collecting 
around them and is constiictcd in the inteimwMte part of the corpuscle. The corpuscle 
was fixed by a jet of steam and stained with hsematoxylin 
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MG. 22 — DIAGTJAlt SHOWING THE CHANGES WHICH OOOUB, IN THE OBNTEO- 
SOMBS AND NUCLEUS OF A CELL IN THE PKOCE3S OF HITOTIO DIVISION. 
Tlis nucleus Is supposed to have foui duomosomes. 


» 
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■7 ,KVf- 


Iff: 










fijr.- vV' y 








SJ 




FIG. 23.— KAKYOKlXliSrS OV EllYTITT^OCYTB OF LAKVAL LI-U'XDUSlltEN. (T. H. Bryce.) 

1, Cell prior to division, sinsli*, nucleus a dense network; 2. rcntrosonic double, nucleus a close 

inrem ; 3, spirem breaking up into elii-omosoraos ; 4, division spindle forming, cliromosonies V-shaped ; 5, V-shaped 
^romoaomes collected at equator of siiiiidle, and iindorgoinu, Jongitudinal splitting; 6, the chromosomes which 
from the splPthiB have brroiiK' thicker and '-hoiter, and arc passing towards the centrosomes at the poles 
«» the spindle to form tho daughter nuclei ; 7, 8, daughter nuclei formed by agglomeration of chromosomes, proto- 
PiMm of cell dividing. 



id 






(chromoplasm * ) 


-r .. ”) 

“(21, a to 

(filament) ^j^{r) 

(chromoisomes) j(“V'’J^jf 

(o^»'i'>/j^yi-j!f>^0/'(^Jy(^,ii£rL;Ji>4r(>)u:^iri*r 

t>^^’i^(somatic cells 

-(21,e,f,g^^)j;^i^ (aster)^r ] 

(stage of cleavage = 

- (21, j,k ✓ 

o!;!^^^' ^i'*!f>f 5 

\Jf9jC im^lt.^i/'ld^*,g*i^^^/Uff\^^J^i^^(opposite poles) 

CdiasterJ^tjj(^4-jt.4S/>y^ 
-^IT^/ ^ (daughter nucleus) 







^{^.ii ))^\.} ( /» ) U ; ( 1 J 

^^(f»^^fh^l^Aj!‘:^Ju:^jroi^ (skejn) 
b^j^C>^^l-/|j^<-^(21, m.yy^)(£^^jy^y (rosctte-Iike) 


(ai, O, p, (21, n 

( 22 , 23 

(mefca- kinesis) ij\r^^ ^ 

** i^(meta*pbaso) 

L (ana-pbase) 


'y*fji^ 


(telophase) 


j, - f 


(triton larva) 

(erythrocytes) 

^ - (somatic or ordinary mitosis) {J"^ ^(^^(/J'jylji 

k>^A 

(gona'Js) 

(beterotypical mitosis) ijT^ ^ 

(bomotypical mitosis] 



FIG. 24.— DIAGRAM OF THE CHANGES SKQWS IN HETBROTYPICAL MITOSIS, EIGHT CHROMOSOMES 
ONLY BEING REPRESENTED. ^ t ,, 

In A and B they are arritngod in pairs ; in C they are united to four loops, which are separating in D. In E, 
a longitudinal splitting of each chromosome is occurring* F, daughter nuclei each with 
eight chromosomes. 



FIG.25.— DIAGRAM OF THE CHANGES OCCURRING IN HOMOTTPTCAL MiTOSTR. 

In A and B the eight chromosomes are united into pairs ; in G, D, and E they are 
shown separating from one another, without any longitudinal cleavage. F, 
daughter nuclei each with only four ohromosomes. 
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“f,— TH11Z2 sTAC-E« 05 HETEEOTVPICAI WT05IS tV SKEKSfiTOCrTE OF 
TE. 2 T 0 y. OCxrr . 

1 , fin::.!; i b, ^ecdai anaiuKl Id qtiaKbzite >>>¥»'» IKioaiw; 



ftir joxust sBowTtffi; ^isjtJTnK iws&inriiifjy csy 
» jtjfjw H'. (sanincsfAJL wjOMicmif is «• -iSO’ 't- jis® JPuacuuDWiiy <'uif 
TEinBAJlX* AS® inSKBWaKiljMJJSrffi. TEI58S:* ES e AJ® t. USeSaMaM-,- 





[JlV] 
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(reduction 

division) 

» a/i> {/ 

i ^*>'>5 ^uCiX 



s^>!>!^J-*I^CC^f/i)i^^l ^(female xst^ii‘)(t^,^^/ 

Lb0k^il^f.U'y'y9/’ii^r-cC^^/o\}f-^^^ 

^Pii^ (fjf 

I (synaptic condition sc/^hi,^^^j^fl^ 

cJi'j^ijjj ^ ( /y^ » gemini) 

(rings) (loops) ^ (double rods) 

-(27 

.(21,m.27,8y^;^L"jrif^^^|f;^JjTy,?^Zj^ 


^l/Tt^ 4-' ^ (spindle) 



|>) J^^L3/ (centrioles) Qt J^£. dl^(Lr 9 ^y^i /^) 

^ ^.d!uC^ /i^) J{f‘[^t^J 

articles) j:. I c)> v>i 1^ L ^ 

hj>L^^srj/j^ri, i"A^\/yi 


^ 2^j'S{^i^{Sj\y(^*\^^j^^ai- d^i^JL ff yifj^ 

\)f^^i:l^^)^4:^Ji^\{Ji\. 22, 23 

|e of division) Jl^J^l^if^u^J 

^joyly 
^i-t 



'^/-0:y/\(ir(j3 1 '^tJf.yjL (fj i u^i (^Ji 

(fH<^ I (JA S^^j^h3di^.J^^6X;\yi) 

U - J 4w - 1* ^^y3i t>f 




FIG. 28.— spehmatocyte of salamander 
SHO'WIN a AOHROMATIC FIBRES OF 
SPINDLE AND OTHER FIBRES RADIAT- 
ING FROM CENTRIOLES. (Flemming.) 

Four chTomoeomes are repreaouted at the equator 
ol the eplndle. 



FIG. 29.— CELL-PLATE IN DITID- 
INO SPORE-CELL OP LILT. 
(GurvJtechp otter Zlnunaxmanu.) 



It 


PIG. 30.— DIVIDING CELL 
CONSTRICTED TO FORM 
TWO DADGHTER CELLS 
EACH WITH CENTRO- 
SOKE. (Gebeig.) 

The particle at the junction o< 
the danghter celle imnesenta 
a rudimentary cdl-plate. 



(E. B. Wilson.) 


I> 



13?/^ 




j^jf^ t **6 i t- yT^ 

(Leduc) u/ij 

*^^^li^)^[^l*tCL/^y'r‘»/jji (division spindle) 

{e\e(^,To\yteiii^y^Ui'^/(J* CJ' l/ i /i^(S 

(carbon) c/vl^^'/^ 

t^^/iCeleotrioal attraction k repulsion) ^l»Vo 
-(R. S. Lillie) 

(W.B. Hardy) 

(electrical charges) 

CfJv^LC (proteins) Cc^<"<«i^( 

) "cr^Jly*'yjJ'i^lf-^l^f (TXovum)^*^. 

^ Jjf < (/ ^ i>j 

t/^y(j t (fertilization) 


(polar bodies) 







(ascaris megalo-cephala var. bivalens) 

^^HSJsA X-( 33, C )i^2~lf OJijT'f'yi/ }3 

s sperm-cell) (male element) 


t^1[germ nucleus) (male pronucleus) 

(female pronucleu«) 

i/((pfh 

2(Jyji^7^f,‘if^JifC}l3}^ (Ji) w(^r^ 1 4 ^)/VrW" 

^b/o?[ 




Formation of the Tissues 
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,1’ TMJTVTTOW or DIVTbIO^ SPINDtU PUODUCBD 
PU^U^G nir MIXING 01 duopsoi \ less concen 
'iRMlOSOTT irov or SODIIM CHLORIDE CONTAIN 
ING P \3iri( TPs or CHIN \ INK IN SLSPENSION WITH 
A SOLtTllON 01 inr S\ME S\L1 01 GREATEE DEN 
SI1\ (Vcrwoiii, iftci Lcduc ) 



fig 34 —OVLM OF BAT WITH 
P0L4R BODIES 4ND GEEM AND 
bPERMNLCril {VandDi Stncht } 

I he de\elopmpiit of the spninmicleus 
from tho head of the. sperm itozoon is 
very evident in this c ise, because the 
rc-»t of the sperm \t( 7oon happens not to 
ha\e been thiosin ofl 



FIG n — rORMATION 01 THE POLAR 
GLOBULES AND REDUCnON 01 THE 
NUMBER OF CHROMOSO’MTS IN THE 
OVUM 01 ASCARIS MEG\LOCrPHAL\ 

A, B ovum shoning diMsion of nucleus to form 
first polar clobidc (Van Geluichton) m <in A), 
selAtmoiis envelope of ovum m' (m B), mem 
orano dividing the polar 4 I 0 IU 1 I 0 from the 
ovum , cs (in A) head of spciinatoTOon becom 
mg tran<tforincd into the mile pronucleus 
Ct formation of second polar globule (Camoy) 
g/ first , g2 second polar globulo n nuoleus 
ovum (female pronucleus) now containing 
only two chromosomes , ns, nucleus formed 
from head of spermatozoon (male pronucleus) 



t4 





FIG. 35 .— FBBTIUSATIOir AND FIRST D1TI3ION OF OVUM OF ASCABIS 
MEGrALOGEPHALA (slightly modified from Bovcn); . . , . 

A, second polar globule Just formed; the head of tlw spermatozoon becoming changed 

into a reticular male pro-nucleue <;^) « which shows Indistinctly cr^mosomes, just 

above It, its archoplasm Is shown: the female pro-nucleus (j?) shows two 
chromosomes. j ,vi • aw 

B, both pro-nuclei are now reticular and enlarged ; a double centrosom^ W » vtsibie in tne 

archoplasm wUch lies between them, 

G, the chromatin in each pro-nucleus is now converted into two fliamebtous chromosomes ; 

the centroBomes are separating from one another. 

D, the chromosomes are more distinct and elxortened ; the nuclear membranes have dis- 
appeared: the attraction-spheres are distinct. . 1 1. 

B, mingling of the four chromosomes (o) each of which Is semi to be splitting lon^tndinally ; 
the achromatic spindle is fully formed. 

IP, separation (towards the poles of the spindle) of tl^ halves of the split chromosomes, and 
commencing division of the cytoplasm. Each of the daughter now has four chro- 
mosomes ; two of these have bemi dmlved from the mde pro-nboleus, two from the 
fmnale pro-nncleus. 
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FIG. 37.~-FORMATION OF BLASTODEaMIC VESICLE IN BABBIT. (Allen Thomson, partly after 

E, y. Boneden.) 

A to E, dlylsion of ovum and formation of '*iniilbeiTy mass”; pgl, polar globules; s, s, cells of primary division 
whl^ already show a difference of appearance. This early differentiation 13 not, however, accepted by most 
autliuLltles. F to I, sections of the ovum In subsequent stages, zp, membrane of ovum (zona pelluclda) ; sz, 
Bubzonal layer, by means of which the ovum becomes attached to the uterine mucous membrane ; i, Inner 
cell-mass, which gives rise to the blastodermic layers. The accumulation of fluid In G, H, and I has 
swollen the ovum out to form the so-called blastodermic vesicle. 



Fia. 30.— OYARIAN OVUM OF BABBIT. Magnified 400 diameters. 

The ovum is enclosed within a clear thick membrane (zona pellucida) 
ontaide of which, and adhering to it, are epithelial cell a of the 
Graafian foUiclo. The protoplasm of the ovum shows numerous fine 
granules and a number of large clear yolk globules. The nucleus or 
germinal vesicle lies near the periphery ; It contains several globules 
of chromatin, the largest of which is the nucleolus or germinal spot. 



MG. 88.— SECTION OF BLASTODEBM SHOVTTNG THE OOlMnONCING FORMATION OF THE 

MESODEBM. (Kolllker.) 

ect, eotodenn ; ent, entodeim ; me, mesoderm: ax, axial part of ectoderm with cells undergoli^^ division (k). The 

mesoaerm ie gromng from this part. 
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4- l,}iy^ U^ i-i JP J3) 

- ( 37 J J U ^ (embryonic-eells) 

yil (37-sx 

J I y^U ^ J* 1 Aj jL^ 

f >i/t 

(blasto-derm) 

(ectoderm) 

[i (entoderm) (mesoderm) 

/(^* t ’i( 38 

ill(Jl^^ (alimentary canal) 

Xi>: ly fciJ U 

/U^/y^ lOP'ly'J ^ 

-^infytt,i^£^Jj iJ IrtU (histogenetical relation) 
t^— ^ ^ (sebaceooa & sweat glands) ^L^j ^\ 

(mammary glands) *m‘jI/ISOjA 
J^lf^ (anal canal) Ji*jS^/>l (anus) (month) c^a 


\ (salivary- glands) 

(gnstatory enamel of the teeth) 

—organs) 

- (urethra) ^ 

{vagina)J^ 

^.. Ij (^IjjKnaaal passages) 

- .Jy iijJf Js 1 (cavities) 

(lacrimal '^l‘(^Osy^ |» Ji 

^ (Iftcrinial glands) \j> / canals) 

(paw iridica Pars ciliaris retinae) 

(sphincter and dUatorjJL-»^^|;^^/j5y)3/^) retinae) 

pupiliae muscles) 

[membranous lidiyrinth))J^4,/^I.j^(|^|^ 
(external auditory meatus) {/ 

^ 

JlA^lS (central canal of tlie spinal cord) 
(ventrieles)6l,p^lryji;^,-^ ^ tXfJ> > (aqueduct)! 

.JyUh2^J^i<X 

(nerve-cells system) 

(neurogliB-eells) nwi flbrea) 

(pineal gbud) body) 5 1 ^ 

tmeduHa of IW wpnienal eapsubs) 


ki'0>y. 


^>cCr 




—(connective tissues) 

•* *♦ ^ 

-(lymph glands) /(spleen) J|/ 

(cortex),»^ i^faupiarenal capsuli's)^^/j>.;^£*^v/^^ 
(lymphatics)^ti^jL 7 ^ (blood vessels) ^yj ^ (heart) 
(endothelial ^ [serous membranes) Uf / 

'-'•lining) 

(ureters) ^J ^ (uriniferous 

pelves) ^ 

(testis) M^jjl(jaeie generative organs) 1X^121^ 
(prostatic vesicle) (ducts) Oi^i^LT^ I 

‘^^C-lky I (male generative cells) ^ 


K^Graaflan follicIe8)J (/ts- 1^-0/ (ovary) ^y^. 
(ova) C-U/J^ I (female generatira cells ) 

(uterus) (Fallopian bibes)t/»^i‘J^s^ 

« Jy^ 1) f (vagina) 

(cardiac) (in veluntary)^/^^!^ (voluntary) (//p'/ 

(pbarynjt) (alimeutary canal) 

(rectum) 

(liver)^(^ttj;^^ i/I 

(pancreas) * 

(f'j^nvity ofiympanon^^^^^nstachian tube)u-'j^(;^r^i-^ 

.>y' 






(bronchi) O^xyia) 

^ (pulmonary alveoli) 

jX^IJLj^h U» I ^J» (thyroid body) (/H ^i}[^ 

^ * 
fiUif Itbymua gland) (parathyroids) 

(concentric J I (Teticulum)(J U 

" corpuscles) ■ 

(female arethra)<Jll^/L(Jij*J^^i't*./y#/ (urinary bladder) 

(vagina) I If' 

^ ^ 1 ^ (male ureaira)(Jj^)i5yf i)j » ^ 




pJf (mesenchyme) 


/^ (matrix) 

yj'j:.!!?- Jrbf* 'f- 

' tJ^d]fiy^^^^(ji^ 'S (iris) (J'}u»hjajl.2^ 
(gonads) 3Jyj 





f ^ 

(reagents) (staining) (mounting) 

,^L I (sketch book) 

89 ^ ^/y>-:(microscope) 

<£'-i^d>;(fi)J’(.^iyf')^iiii.( tt' 

(lenses) fcSU«f 

^\J^ly>^3ij>iq( 2^ (ocular or eye-piece) 

-Uj^ (objective) 


(•ectSons) Jj'PUi'iHlf 







n 


(3 il> t /, 1 J* |f^(focu8) J!!a • 

(coarse adjustment) 

& pinion movement) 

(a^j) ( adjustment) 

(diaphragm) 



jUsfj OiTi^ir 

[stained 0»j^h ^ powers) U 

preparations) 

ry^t'jf^^y ir^(objective8)(^jljrj *? 

-^(j^ A power) JZ^li> 



'iC (magnification) K'i/lJ^ 2 ,~ ^ r^f>X^^Ji 

(oculars) Li? 

^ • *? » ^ ft ^€ * . J . . ^ J a. 




r*^- 




VIQ. 39.— DIAOBAM OF 
XIOBOSCOFH. 









ly^ltfjjj djlJ (refractive index) 

^j^ch-ZCf^ (essential oil) 0/^i^ - t-VuiT 

-^-Vs^ (cedar-wood oil) 


J^Os^L^a)} (apochromatic)^''^5/L4'''4^^ 

Jifh (compensation eye-piecesj^i^ J? L 

4 ** * 

^ jil^/(JCr'|:(measuring) 1^ 


(5( t ff^l> (J^C>1^ ^ (aparcnt distance) 

V^Wj^ J ^a^LCUf^ t 


(eye-piece)-^/. 

(y^ ) 4-JV^ J^^yA/>j^lr^(objective)>|^y'j| 

j^ji i 

Oy^^d I^^lC ^ ^ eJi ^ 

V> J &L^i^c.i;J^<i^>yyy.^^(/fl-/c^l^Mi 

(starch-granules) tV ac'*- 

(linen) c^C-' '^(air-bubbles) ^ (torulae) (moulds) 

l^^^j\^i3fjijJl.i4CiL./j>\ (;a^/^cMya<(5yy 

«^/y(/^^-iC^I?’li(^(stardi-graauk8) JL«^l^Jl'/y> ( I ) 
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Staic^MHpev ™in M I r ™J;'’one'’ ^ PHWM I! \rio.\s 

c^iefr ii.'{,„iM"U', (B“s^t!i!;r vUtr.aa"rioSt'ij*St!r'"‘'‘^'^ "’"«i- 


I* 








' .//^■ 






- c^ ^ rj Uj^l/ y 

-j^i/ 


(toruUie)^jt^Lfci,/v5 

{ChiSppM *®** 

^JU^l U^IU 

(mould) 

IT 

(tptms) CJ^yx (bypliae)^[vJL^l?^ 





40.4 

t /I^,PvZ2J>>y>ic^0^ r^; 

^£,^Zy^J» J/'ul s^>4i- 

jsl ‘ ^»ilj ^»)i^jjiiti^»ilj}^f/tj£~ 

^ ir^^UTc/W 40,5.6 ys^)L!tiL^J^^i>>iJ 


L/^ j t ^^r^'-r*!/ J !: 5) 

jt\iJ^^{f.'^i:i)J'^^jtC(:)»\£~.y^ii\{sC{ ^.» 

ij2fjil^i t> Ji^l^^.jJ^ t* 5’ ly^siT c^y jr 


(— (hay mfuaon)jljT-£l<rcV) 

(putrefactive J ^ (bacteria) 

,{^ 40,10,11 /^)3/’J\y)/ijrs^iCi:^i^ organwma) 

^ (flagella) (dlia) 

JUjf i^troJvi^L 

(»BrowniBn’’inovement) 






(ivat) yl^ijJ^JX i^) 
(carbon) Jf 

f' -jjflf ''- ^ jf ^LZ^y^Cf UlfijU* 


i^sCO y^ (milk) y^»y^ <^HA3 

^y j(A^’/ JcJj /It>/.^/ 


4 /;^f^Ji|fy-'U''^ (staining reactions) ^<^i^Dl^ldl 
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(ooloufed corpuscles) i>^C^ lc^( 

(rouleux)4/J;i^^f^. 

J y?/ (colourless corpuscles') ) 

-^T J i .y ^(r 

(blood-platelets) (fib**®) tfff“ 

(fil^ifilJ^’ijj^ (|sotonic)cjr ia::’ j I (normal)^;^^ ( 


d ir'lsodmm chloride)^t^^', sL 



no. 41.— HEMACYTOMETER OP GOWERS. , , 

A, pipette for dihttlos fluid; B, pipette for blood; C* slide; D. mixing boul; E, mixer; P, needle for 

pricking Anger. 


PIG. 43.— HEMACYTOMETER SLIDE, RULED IN SQUARES FOR THE ENUMERATION 

OF BLOOD-CORPUSCLES. 



FIG. 44.— DIAGRAM OF A SECTION THROUGH THE HEMACYTOMETER SLIDE. 
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fel^J^tred corpuscles)wlc?4/*'J^/^-'^(jJv^*^^^ 

(optical sectionte^^^lW^ 
(crenated ootpuscle) ^ 

0*\^(f^\(f.i/{}i (ar 

(moist chamber) 

^#yi;Crrs^j&VJiy>^ 

“ethyl violet) 

<<r'^ 

-f - J ' Jif^ 

6-' isi\ 


(mammaU) rrj,}'^\^ 

(normal solution^^^j*^ 

.4^ij;l^(NaHCO,)j'/b#I^Kcl ^'/ / fr'Cacla f 


V«»j»^^<£: (saline) 

[methyl violet) • 

i/j ^01 j I 

Jtl^5^4^j!!/lA^t(blood.platelets) 

(S» (aqueous solution) (saturated)»uf^i^ 

/Vi / L ^ J jy(^ 

^ (evaporation)^ fv»Jt^j 

(glycerine) 

(gold size) 

^33\r.^ 

^li^(/jl^t:^Ul^l^4£:L.J^\i3^ (staining reagents) Jl ^ 

if^i^i Jdtf£::^ij^/’(f^/(J^^ t/j 

/iSyJ (i »> 

^(J/'LC (methyl alcohol) 








JjC\J1, (rectified spirit) 

£» (methylene, blue) T) J>\ Vi * J^^/^ 

(dammar)y»/jy^jyyC^Tyy>^0*^;fur 

-y}^' 

^j^<2^Jeiuierj^l (Qietnsa) tVy^^^oombined stains) 

*-— ^ 1l-i< if ^ C^ (/\y J^i^I^ishman ) 

£i>t<;»^i;54jSL ^ 

-/.#1^4^>/2r<yi- JjfCJsf J'* 

j$l {ruyeloplBLm)^J^(f J^l pisi tVc^ 

(erythroblasts) 

1^ ^1^^— If tf J l’*i-^ ( ^ j 

■»^^yVA*i^(sonim)(_^K^j^w^(J»KeiJ/y^(red marrow) 

I jV If^ [myeloejrtes) O^lfjJ^ I ^c/l 

y f (giant ceUs 

y^ls.|j<L (coloured blood-oorpuseles) 

(erythrocytes) 

‘yj ^(smear) ;r<:C^ L Cfiif J^T/y t 
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(Leishman's stain) biiv 

-**{• 1 J>ii^ £:>')}• )]^^j/( 

(Mood counter) 

(Gowers haemocytonietef)y<l^'t-'j^^^i 1^ 

l*^ ^ ^ ol/ (pipette) ( 41 

k-r^^ I JL^ (diluting fluid) /j 

£UiA (T (glass rod) 

l*^Z- (Thoma) I i l-U t 

J t'Ts }jtj 

cC (Thoma-Zeiss) ^ \‘Ayf’^ \‘^Ji j\p’^i:) f 

(*»'**) 

(J*'j Ul jv (/"/ kSy I j t »f 

^yfyi^j}^C)f^'fXiQower)jj cjl- J jf-* 

' v%^' ^ |ftHayem)^7/^5 

; /A i ( 'jV 

'C (Marcimo) 













[0»>^) j:.y! 







«• 

r^A^j'j/^^iiL»(Stitfe solution) 

^ c^ wL U jf <J i. Ir wO 5 2!^ w y 

C)iJ>/l 

(X^^t/^o}i'\4di^)*jC) ^af '• /^^(Berwerden) 
urea solution) !• 

4 (normal ■almc)^y^jt^ 

^l ifr^ajf^ (haemoglobin) 

(blood-platelets)v»4;^[.(laking of ted blood corpuscles) 

^ m 

Blood Corpuscles 
(coloured corpuscles) 


^ (coloured corpuscles or erythrocytes) 

(haemoglobin) ^ 

t* (osmotic) 







I-'V kO 

(atroma) ^i^{jr 

^if!c[/’ if(^il^)Wl > 't^(amphibian corpuscles) 

(lipoid) >U JlPc/j.^:^ 

^( (f\ 

(J2^^j^ 1^ b j fil^T' Jo** 

-( 50 >v>iii; 
w k?) * tCaraelidae)i^^K^ t/I 

»s-^^>jr td’^i 

Jd/ ^ '4-*^^ *-^- ^tV ^-f ^ 

C^^yc*(/v l> (clumps) Jt^l (rouleaux) J I ii^ ^ 

03\.J^ ^J) ^^f^density) f\ 

JJ > 4:!::Xu l j c» 4^y 

tr^4!:L^Sc>'0'S^y^i 'u,J^^^-i^(2^/j^\{fjhiU-, 

U^oli^Zo:.lrixf 


j^y*‘(lecithin & cholestrol) 




.t^>L<(^i)^jf^(i.i..uii',(i^yL4^Jxi 

j^/> iitKi-i 

Lii' I — 1^. -I - _j. \ • Lf’.ist 





l:i:^^*‘lymphocytes^(J^~Ji.if iL - 1 cffwivi 



J k (ni'crons) \ I 7*5 u ^ - «l 

- -x.. i/"<» ..f ^. <//>//.. ^r'-(/ 



FIG 47— TWOLEUCOCirUsOrLnPIDO^riirX SHOWIVO 4TTIl\CTIt)V'3PHrUT3 (T H Bi 3 ce.) 

a miorocNto. ^\lth Ul lui V ship d mu I tis , v 

B, a polymorph, vith lohid nucleus (the thicada ot chromatin joining tlic lobes tie not bhuwn) 



FIG 48 — VAKIOTJS KI?IDS 01 COLOI HLK^S tORPI. ^C1 FS, SHOWI^ G THE DITFBKl M ( H \R Vt 1 ERS? 
OF THE GItAl^Ul<£S (From a film prc) iration ot nurnid iiumm blood ) Tmo ot each kind ln>e bciu driMU 
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- y* •-.! (" ^ .. ■?/ r' . 1*1 1 /^ . • . . ^( •-... j 



jji)iSl{:)^{^Z^\ , J^t* Ktbasiphil) ^(L/U/yCs-^vi ^»U/^ 

<&oC(leueocytliaemia) \^^/^li^i2l,Jsf3^J:f!uCUpl CJ^f 


-(47 

jZc>> s-' 

(polymorpba)(J^L4Jt ( O-i^l-l' 



i^UOl^jl'ij (?’^)Vi^lyAjl,r(p^^t ^^L'^nuclear] 

t/iJyX 

jXii ’jj iVy - r,; ^/i<5i;^ 

jo^' 4:- ^j:^(fci L r*j cCTc^/>^ 

Aa^ (fafUs f £-^(phagocytic)4)|>1^ji(an)aeboid) J [<» 

-(UfdHA^A^rcC 49 




U]^i^ 




rr 


(^^(lyraphocy tes)(/^t'»^"^( r ) 

^49 yy^Jil 4,S,h 


'i$i^ tSi^ 4^<2^i^(transitionai; ^j/. i:)l^/)iC^ 

L'^ 

Jf Jiy4-lL^-i^?^^4(macrocytes)^L5yi:^"( T) 
inJf^oA I 5{K ^ dj'( t U, 410 48,C 


^ 9 jty^L^c^o tij>i/ 

^ * ,/ ^•jp 

-^dyr^j <JufV(biloded)^^-» t/;?/; -4-r,f .;./ iftf^j 






yio. 40.— TiT.OOn VII.M STAlNEn AVITH HiEMATOXYLlN AND 
EOSIN. Mi'nlftcil ino Pliotoffrapli. 

Tiieic iv’c hocn Iti tho Held. ticsidcK mimeroiis rod rnrpiif^clc^. five Icuco- 
cytR- and :i iiu^s nf Itlood'plafclels (on the rit^ht). well as: a few 
Bcattcrod p’.aU'lct'. <H the leneoeyte-*, that on the left i» a xnAcn>> 
cj tc, tlut oil the riKht a lymphocyte, and the rest polymori>h. 



FIG. 50.— NETWOEK OF FIBETN FITJtMBNTS FEOM A SECTION OF 
BLOOD CLOT. Magidfled 400 diameters. Photograph. 
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FIG. 1)1.— BI.OOD-COllFUSCr.BS .4ND ELB- 
-MEUff.^RV I'.iUTK'LES OH BLOOI)-PL.-\T E- 
LETS, WITHIN A SMALL VEIN. (W. 
OikT.) 


FIG. S2.— BLOOD-PLATELETS, HIGHLY 
MAGNIFIED, SHOWING THE IIIUEGV- 
L.AII FOB,MS WHI'HI THF.Y ASSUME 
WHEN BllOl^Girr IN OONT-Vri’ WITH 
FOREIGN MATTER, A.VJ) 'I'HE ('HRO- 
MATIC PARTK.'LE WHIGH E.IGH 
COXT.AINS, AND WilK'lf HAS BEEN 
REGARDED AS A M’OLET’S. (Aftur 
Roiisr.k.l 



PIG. .IS.— MESODERM CELLS OF RABBIT EMBRYO, UNITED TO FORM A SYNCYTIUM. 

(Maximow.) 

m, nidlnaTy mesoderm ccIle ;m', a cell In kaiyokincsls ; 1, a primitive blonil-ccll. 



^\r^u:.ioJf)uiJ:i (fd> fc? 

I i:i fo j^u j d::i^ ^‘ir^iTiiyijst 

^ibi^ 

Jl^l’ ^^'t> 

(blood-platelets or 

thrombocytes) 

-(50 J l^(j ^ |<C^ 

(blood- (elementary particles) 

- (^(thrombocytes) Cz\l»{S^ L platelets) 






fr' 


Uf^(agar jelly) 49 

w- U Ip-tjfL qj ^ If V Z- ^ ^ 

i^yjLiC' ^i^^cC3f‘'^j> i lA ^Jj IP^ ) >mI} 4--/ct?* •» lC 


II-. M At t i^l 


« ^ If (3 1 •-•'^*^ oC tX/cf d" 

. . W V ^ ^ L 


^tXo ^ \s^l/i^i/i-Ln ^ W 

(amphibian blood) i:)fj^ 

jX)^ (plasma) L olT •r'''V^ * C/^ 

.i^iL^\fiL^ilf,^C3(f^yi^*^\^ (chyle) 



n 



Fia. j 4.— Gnoui's ( L IMUVITTYE rRYTTTUOn. \ST^IN MT^sODBRM OF EMBRYO 

1 ,. IL* n /M vmiou ) 

i.noiiiiobh^ti , b, h\ ontliiobl i-*l& , in, iiic-ob mu t lis , nc^ojlt im coIK cnnt unmg hnn o- 
giubin , b\ o\tui'«io!i til imclius iioiu in iivibiobli t , u, in (Xtiiulid nnrk i<t , bl, m 
el^th^l>c^te 



FIG. 35.— DEVELOPMENT OF BLOOD-^^E88ELS AND BLOOD-CORPESCLB9 IN THE 
V\SCULA3t AREA OF THE GUINEA-PIG 
M, blood-corp Mclca b'^oominK fn*o in the Intf'rlor of n nncleatcd protoplnsmie mass 
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FlG.5fl.— DBVELOrMWNT OF BLOOD-CORPUSOLKS IN RABBIT. (Mnximow.) 

mi m\ moHonohymc oolls iinltodlnto a syncytium, oncshoninsmitOBiB ; cn, endothelial cells 
of yoasel ; o. cavity of vesaol ; f, lymphoblasts ; e, primitive er>'tbrobl'vsts \ c', one In mitosis. 





. 57.— PATIT OF A BLOOD-VESSEL FROM THE YOLK SAC OF THE RABBIT EMBRYO, SHOWING 
THE CHANGES WHICH OCCUR IN THE PROCESS OF FORMATION OF ERYTHROCYTES. 

(Maximow.) 

ff", incKi^loblasts ; b, normoblnets in process of transformation into crythroblasts ; c', crythroblasts, the 
nuclei of which arc becoming less ohroniatic and in one or two cells have almost disappeared ; d, an 
erythrocyte fully formed but not discoid ; cm, cm', phagocytic endothelial cells ; I, lymphocytes ; Ar, 
a divided lymphocyte; ?i, crythroblasts «oiucMrhnt slmiukcn and with atrophying nucleus ;n,n' 
nuold in process of extrusion. 


28 



Th'r. FOKMATIO' of EIU’THIJOB/.AST'' IX OF ESIUKTO FABRIT. 

OLaxar.o***'.^ 

»»«, r-n lot‘3' I?il vj'SFCis ; <r, <!', a", a"% in«- 2 fi|obIa«ts- : A, //. rsor.'ar^Ma*-''* 'ytliroMartK 

Li'.r, l:.•[:^:^h'l^lr4^^‘5 : A. iif-[\'itic ifr-Il' : /?, a n«f l’*a» **'*Cf«nm2 f:xtni4^4 from # 



F5 


(yolk-sac) wCU ^ VflCA 1^ (mesodenn) ^3 1 

yf/i^VO \j^J3 1 cC'^^ 'fOy^ 

-( 58 )/LA2^ (mitotic division )^jyj|^U!') 

(primitive “2^ 3 (blood-cells) 

,f^t haematoblasts) 

(haemoglobin ) Aj>e3 [ jX xz,<^dL^}^,^ ^3 Xi 

(primitive erythroblast) V*l^^U^(^Jfc^U(54 

i'^^iuyc "T' ? ^ ^ <£L.xl*'^ 

J J(r 

C>J? £•^*^1 blood-islands of PBnder)(j)j^J{^l 

XXj •f ^ i- ^ dJJ ^ ^ 

U^ (capillary blood vessels) 

(embryonic w 

55 <-»!-/ r^ blood corpuscles) 

(mitotic division) 

(ItoematobUwts) J'^l^jjL^if^CJordanJ 







1^1 





1r^^^>£^ (normoblasts) 

4:. J^^ly t t; (' >^/0 ^ kS'fcrf ^ 

*s«^u^ iT/ t'jf i 

f . » . . V .j/» 4<> • . ^ ri * . 



2l t^\ '4:- tv 0> U Y'>o>/jL.\(t, 

-(56,57 yjUJ; L/t^J^yi£hjJi 



^Cj^L/yUj vasoformative cells) 

.^<<1. ^1— t**(f 




rro. r)Q.— BLOOD-CORPUSCLES DEVELOPmO THTHIX CONNECTn^B-TISSUB CELLS. 

(, % Q(>11 containing d!ffu<iO(] hrcmoglobin ; h, a cell filled T(ith ool(mr<d globules ; r» a cell containing coloured 
globules In the pratoplaeni, within \»hich also arc numerous vaenoles ; d, an elongated cell with a 
cavity in its protoplasm occupied bv fluid and blond-corpuscles mostly globular ; c, a hollow cell, the 
nucleus of which has multiplied. The new nuclei are arranged around the wall of the c.i\it>, the 
corpuscles in which have now become discoid ; A shows the mode of union of n *'ha*mnpoictic'’ eel], 
which in this Instance contains only one corpuscle, with the prolongation {bf) of a pre\ioubly 
existing vessel. * 
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vi{i. r,o.— si]("rr()xs of hkd jiahrow. iiahiut: from i’Hotoguaphs. 

A, Mngnltled 75 diamotcrB. H, MngrnlHorl 400 dJaincterB« 

Tho clcAT spaces are duo to tho presence of fat'cclls. 






(59, d. e, f 


4/t -^TcCic^ cC^diJSf o » > J?** w Ic^ 


(haematoidia) ctt'l* t? f<<t /-/>! ^4/? J»f C^C^/" 

!^>>s-A^\^)^jj! i c^i/jjaifj:}* ir 

l^fc^h,^ trf(/ ^0»J>4£i.. (differeatiatioa) 



(myelocytes) ^/**^l<^l 
(edipose t%;lr^v;t^(shafts) 

(cancdlated tissue) tJZ^lyUlflJt^l 





(blood (^1 '4^5 i^t’K^ (marrow 

leucoi 

i T I -. I •;. “-j I -fc ^ . r . ,»• 1 ^ -f 


cells) 
leucocytes) 


P- W*.' - 

ferythroblasts)^^^^^]/' 

J 

=inicroblasts)I,f*i-<^t/T'/> > (<))^^^=inegalobIa«ts) 


^ (eiytiiroblasts)(^«/l^l^(|*€d-<lisks^/4/y N.dtT/^ 

(mammal*) .ii'ijfjli^ 


4e 



p 4^ rn’ t mo 



I'lG. ai.— HED M.vnufiw of YOT'XO RABHIT. Maftninca +50 dmmntPrs. 


orytlirocytps ; c', rrythroliliists ; (■', uti ory’tlirohlnst iinclrreoine mitotiB division ; j), a polymorph 
IciiBOcvtP j »i, (inlliiary myelocytes ; ni', myelocytes imdernoiim mitotic division ; «, an 
nxvplifl myelocyte ; h, a tjnsiphll myeloeyte ; men, a glant-ccll or megakaryocyte. 


(' (•' m bo 



FIO. 02.— FROM A .SMEAR PREPARATION OF REP MARROW (RABBIT) .STAINED tVITH 
METHYLENE-BLL’E AND .ALOOHOLIC EOSIN. (R. K.S. Lim.) 

c, erythrocytes ; e', erythroblaats ; p, a polymorph ; o, an oxyphil leucocyte ; fc,n baslpliil 
leucocyte ; n>, myelocytes ; meg., a megnkryocyto. 
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ijiPj^Xli^ Z~‘.( {f ) (myeloplaxes) U, 
12,60,61, U» J (giant-cells or myeloplaxes of Robin) 


CT/Z^l-^y^- L-X (centirioles) 
1^3 f ‘ (Wright) 

^3Jy\ (Ogata) 

j, 

^ 1 uri 

(pigment) ^J;j 







^ • 


(spleen pulp) 



6 ^ ^j» l^c)ti:i.c/f J^* kJj i^j 



iyi/ (interstitial) 

C^U^f (carmine gelatine) i:C^cC^y^^!^) 



(Indian 

(b^ood-cbBnne1s)(J,Ly^yj(f^Jl/ 

(eiidofcheliuia 



(primitive 

blood-cells) 

tj (primitive erytbroblasts^ jL.^^/]^-* J^/(iymphocytes) 



(embryo) J^63.(j[i2L,i 

Uiy^J3\LtOi^j^y\^^ (foetal life) fjij (yiLnZJjjulO'if' 

3 {post embryonic 

(lymphoid (Malpighian corpuscles) 

/ - v*' tissue) 

(maerocytes)^kJl/^ 

.^i.it /J .U J- v-.i I**', I'Ti. •.U2' , rtT L 









J^'h^ \J> I 

J f Ol-i -49 

•-^ <L-jf ^j4 y '^"‘i ^ 

^Ljf'-s/^y^^^ (acetic acid) 

(tannic acid) l/lU^l^J»hj^^S>tL^<JC 

Lr^j:c^\/^i:>f)>^l^r,IL^i;\p\d^^ d 

(u»j (agglutiaation*47^^(}t^i(i^/^ 

-(haeraolyais) ? lw>^^^cJijtf 

(guinea-ing) {f^iSJ^* ^ - 1 



h 


d 


8 I © oo 



O 


FIG. 03. 

a-c, Bucceaeive effects of wntei 
upon A red oorpuaclc ; i. effect 
of solution of salt ; g. encot of 
tannic acid. 



FIG. 64.— BLOOD-CRYSTALS, MAGNIFIED. 
1, from human blood ; 2, from the guinea pig; 
3, sanirrcl ; 4, hamster. 
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FIG. 6.>.— HjEMTN CRTSTALSi 

magnified. (Freyer. ) 


FIG. 06,— H^MATOIDIN CRYSTALS. 
(Frey), 








of 


.(^2^ \f^j)S^,^C^3 (dammar)y'/i>»f 
(smear) x»— ^Jc>/ 

^anliydious glacial acetic acid) -4:?^»— 

(haem'm> 



[reagents) 

SA ^i'^r ^^>!^(*i»emoglobin) ^cT^c/ 

(hypotonic) ^ f tj^ 

^ (hypertonic) (68, a to e ^ (.**1^ < 

^(A\J\tj(i k^Uld^UfT^^3 1^ 

(63.f 

1')d2^J^7d^ (dilute a.cids)(Jd'-^^^J^^^^^ 
/'(thawing) J^iJa^at (freezing) 


I 






{) (chloroform)|^yt’^//l (etherj^i 
UOUtiA^J (bile) 

- ‘i-jJc)^if-'i(fc)>ili w .4/V 

(process of 

osmosis) 

sJ /^* 4-^" >f cf (porous) J^»s\,j J ^ li' 

(nucleo-proteids) 

^ (fats) 

if I c^itf ij/ /t/* /I)* }d^if*- l[i2^ 

I?j: 2^{^oxx)s)urA’fi^‘<c. i^s^i I'l 

(hypothesis) if! ' J ^ 4.^^ </• 




___ 

(stroma) '{.^^'^^.(Rollett) 

{osmotic phenomena) 

^\j/jt I (hypotonic) 

Jv J i::^/ 

(optw^ section) 

-(76 

- 4<ff Z- 1^/^ 






OSf 


(serum) (y^ic)y^C)dy^»c)‘f 

^ (liaemolytic) Cfj^VlIy^ 


ijr^h^Ai^iS-jj^, (injections) ^ ^5 

•* ^ •• • • ^ /T ^ 

(anti haemoly sin) 






^ ' •* • •* . * 5 ^ ^ ^ ^ 
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(tannic B,cid)X^i,^t 
iXf 63.g 

'.^ (haematin) 
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riG 6- 

1, first effect of the netion of w i.ter upon ^ white blood corpuscle 
2,3, white corpuscles trcited with dilate acetic acid , n, nucleus 



BIG 68 —BLOOD OOKPU&CLES OF FROG (Rinvici ) 
seen on the fiat , b, in optic il ««cction c, in profile s a corpuscle with apparent sncuoles (probably 
parasitic organisms which arc common in frog s blood coipii>»(le) m, an imccboid leucocite n, 
nucleus of an crjthrocatc, set free ind contracted to the spbenc il torm , k a lymphocyte p,a 
blood platelet 

A B 



PIG 60 .— AMPHIBTW ERYTHKOCYras Photographs Magnified 
4 lO diameters 

V from the frog B, fiom the toad 
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dr 


Blood-cbystals 


( 64 ^ (haemoglobin) 


^ -g ^ ww p ^ - 

(hexagonal) (tetrahedra)^^ 


c/1e 'U\yt^C^s gjty 
Jmm^{TeiQhrawaayi^i^^^l’jr'f (haenain) 
gll4^(iiydrochlor»te of haematin)U(I 

y:&ijCi^/( 65 

(anhydrous glacial noetic acid) J^i 

^ j' (haematoidin) 

ku\tf<Sr 3 L\iJ»^ { 66 

i/J (blood excavasations) 



# 

II^ J i^*?-^ *^^i} ttf 

(osmotic mcmteane) ifAJ^^'l’.^&ilJ’t^yj/iJ^'l}' 

■i^/<^.ril'£il)/c^j:{cfu;jXidI.^‘JiMj,\\^^/j' 

‘Aji:^(i>t^:i)LrplJll}>.^^X,lpil (BmwnL, motion) 

'^3r^li^l^l(cnusti<!ilkMes)^l/ffjlf^^['j^^l,Jil^^^~ 

■i^4-!/iJ^^x^0/Ci:i 




The Blood Corpuscles op Amphibia 

''J ^ I J!L ^ (frog) / ) 

l!; I ^ (newt) 

J^fiog Ringer)^ywi^ I 

»)j»^ji^3{X0hy^3iy\^c^\flS^, 

( u*-y^ 

J^)3/ 

B^iij'i^^ 1^ jp'i I 

(cutaneous glands') 

•, 4 , [£^J ^3Md»^ji2~ d \ 








7 \ 


c^i^u^Tr^td' I 

i ifi Uj ^ 6 >/>/ 







(iron haemato^QTlin) 

,( 70 


*ty>' J>/ ^ 

• i ••S A C , . f , f f f (frog) u-^’ 

• J • > t j 0 . J . f' ^ f^ (newt) 

4^ 

• J •• f 0 • •/ * O A • (protcus) 


A * 

• S • f i • » / , i i . (amphiuma) 







If 


(leucocytes 'J Lpi^kr. 

o^'ji zJ^ lc(^ ’ wicfZ 

/' ... /. .1/ , i r , '/«^/ ^ i/, 


(glycogen) (jr^* l^c>f^^ /itf J ^ 

^ (bloiod platelets or thrombocytes) i/^A ,; 

-f (Jif /<z^.c^s IV-*'-*? /a’/otf tHj!'- liTfC'i^ 

y^/‘^('!f^P:/;wfi«‘ciK «8.p 

.•“..I ^’ ! I it.a# - L -(•/.»,*>(- J 



S^q^jiL. citat) .q: 



A B 



FIf}. 70.— BBYTH-ROCYTHS OF LBPIDOSIREN I.AB,VA, FIXED WITH FLEMMING'S SOLUTION AND 
STAINED WITH IllON-HASMATOXYLIN. (T. H. Bryco.) 

A, us seen on the hut ; B, in section. In A the fibrils nroiiinl the edne are visible ns fine lines pnrnllel to tile 
margin of the corpuscle. In B their .section.^ are .seen os line points just tvitliin the tliiunest part 
of the edge. 



FIG. 71.— A BLOOD-PLATELET OP SALAMANDUA. AND THE CHANGES WHICH IT UNDERWENT 
IMMEDIATELY AFTER WITHDRAWAL OF THE BLOOD FROM THE VESSELS . (F. Sieves.) 



PIG. 72.- A BLOOD-PLATELET OF SALASIANDBA, SHOWING ITS IRREGULAR PROJECTIONS .AND 
FIBRINOI'S FILASIENTS RADIATING FROSI IT AND ATTACHED TO ADJACENT BLOOD- 
CORPUSCLES, (F. Sieves.) 

Two crytlirocytcs, one free nucleus, iiud one polymorph lenrocyte are lucluded in the figure. 




PIG. 73 — MimiOSCOPIC PEKPARATION OP FROG'S BLOOD SHOWING THE MANNER IN WHICH 
the ERYTHROCPTES BECOME ARRANGED IN ROSETTED LINES OW-lNG TO THEIR FIXA- 
TION BY THE CONTRACTING THREADS FROM THE BLOOD-PLATELETS WHICH ARE 
AGGLUTINATED AT CERTAIN POINTS. Magnlflecl 90 diameters. (J. Tait.) 
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FIG 74. SIMPLE WARMING APPARATUS, COMPLETE, SHOWN IN OPERATION. 








. (haemorrhage) 







If' 



(liquid paraffin) 

^iS I i r^) 

^3fnX(^ 'iiJ^fyc^'^c>>[j»shj::j^^/lr^j^ 

4 -^^ < ^ r^ tfjy'>^ &jJ ^^{/L ^if^^iy£. 

S,^ (asbestos) (J't<-^j\t:)^Jf jl^jJJi\ ^iJ’\j3\ 
(non conducting) {j^ 





FIG. 75,— A POLTMORPH LEUCOCYTE OF TRITOK PIXEJ> BY STEAM IN AMfEBOID 
CONDITION AND STAINED WITH H.EMATOXYLIN. Untouched photograph. 
Magnified 1360 diametcra. 

Notice the homogeneotia appearance of the protoplasm of the pseudopodia as compared «ith 
that of the body of the corpuscle. The nucleus Is multilobcd, the lobes being joined by 
threads of chroinatin. Its reticular structure is well shown. 



ITG, 76.— AN EOSINOPHIL LB UCOCYB OF SALAMANDRA BEGINNING TO ADHERE 
TO AN FjRYTHROCYTB. Perfectly fresh preparation without oddition of fluid. 
Untouched photograph. Magnified 000 diameters. 

Two other orj’tliweytca arc included in the field. Notice that the nuclei in these have 
undergone a change of imsition within the corpuscle, showing that it.s contents must be 
completely fluid. 




^ ^ h* y k ^ ^ ^ ^ 

‘5ii^)^J ^ \y^sfj9^{ J^l 
59 ji^iL . (/ / Jj^ ^ ^ 

L^(fL^(jya ^C)ft;CS>92. ll w^/’ ( 
J^y.V^'ii} 1) I Ja>Oy lO") 5^ U 


- V* ^ t 

»y ify/^^^^’jy'Uuf (yeast) ^ ( r ) 

^ Jfr^. .•'>,'.'9^1 rr 


Crndian ink^ 


<(it lfy4yc^^^f,^(Sjf/J Uy' 9} 

iLXi ^ tfj f tC^>j\ - 4 - 

'(Coarae of Practical Histology) 




(vermilion) 


(pseudopodia) yiSwX^' 


>i^ L t. i^, / j'r* . 


•€'h 

4!^J 




^<^,V' -4-K 




FIG. 77.— A HIGHLY AMOSnOIl) I’HAGOOYTIl! POIA'MOllPH LEUCOCYTE OF 8 ALA - 
KANDKA, ENVELOPING AN F/l'HYIlKOCYTB (ft portion only of this In Included 
in the field.) Untouched luetuntiuieous photograph. Hlftgnifled 600 dlemctcrk. 

Fonr other erythn>e,> tee are seen. 




FIG. 78.— CHANGES OF FOSSt OFA ITHITE BLOOD-CORPUSCLE SKETCHED AT IN- 
TERVALS OF A FEW MINUTES, SHOWION THE INCEPTION OF TWO SMALL 
GRANULES AND THE CHANGES OF POSITION THESE UNDERWENT WITHIN 
THE CORPUSCLE. 
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i> L.^- P ^ ;i'i^ 

(Humbetger) i)f(/ifj I’ t^l 

uS\sk^9ih 


83 


- '" *» . '» --•» -•! 

ji 9^303/ 

ij:»A u - :la. (^^l)i^i(fif^iit^,3 



J/l ijJ 1 1^ ^l Jli i^^^t*jf w \rfiCi/^ (mediuni»^ii 
(Singer’s fiuid)y^L^j)?(J fi if.y ^.T,^ ^ iS^ 

y'cC*^^* r) 

^ J If tfi %/} \^J) (f \ 7 ^J 3 

•^tiff^ Jlf J/ 

t (carbonic acid gas) (J^ (narcotic) 

^ * f^pL^'^ (chloroform) ^j\itj^ 

^(JijLif)/;C, 3j>y^&\(/iUf ifu^ ^ 

/(blood-plasma) (Jo%)(i|f 

1^7 i Irf^^U l/j ir^t^ JiC*'* (aseptic) 

(Sherrington) ijf'»j/J> wKli-'-fr So t/ 

(oxalated plasma) I 




Epithelium & Secreting Glands 

^ St ji «■!<*. «• '' ^ 


Z ' [salivary corpuscles) 


1 (stratified epithelinm) f* 

Z^jZOi^J^ ijjlyy'sC^ } 



^ ujp.ij)>yi/'l;(fii'>tj(Oy.t^<i.t£.ij 

.jJj ^ (urinary bladder) ^ f 

(chroBMc acid) 

I j fi^Ol, d ^'*5* ^Wl IrlfiA^*^ 

_. . -I.. ?* ’ . ^ i - . >_ 


(ffacative) 

- r^-T/ 

oJ^cJyiz^l'i^3{iu7 >) 

DUt^dy^i^^Cr (newt) tt'^'i/’0y*9^L^fC^t9Jfl 
(peritoneam) (yA^vt^(t*l®'™ander'fcad-pole)<J^ 4^'-'^*^ 
Uiiii^iuij/^ /( aRtnioB ) 

^ - J ^ (frog tadpole) 4^*-^ 

(eb>To: t fe'i,-* :.<J) cCh* ^ *J^Jl 

^jyl (mitosis) 




FKt 7q —LFIDEHMIS ( KU S 0* \J411\AI SAl 
'M.kgniflt d 400 (liimeter>t Photogriph 

^onif of the cells ‘tn undergoing division Tiitendliilnr (hmiul^s ore <teen m parft 
Ar one plue tin lirinclies of t pigment cell ixtemi httueni tlie eplthellnm eelK 












(saffranin) clf^S- 

rO i<^^fccJC<rj)}^V;3''w^; 

(akin^glandft) uif^ (BnoeulAtcil) 

(epithelium) 

()JUfjiJ*^ w^)£>ly (cement substance) 

ChU/^^ 

^ (salamander’tadpole) ^y J^vi't i^t (neMi:) 

79 (epidermis) ^jU 

:iPj>l (protopiwm) 

(nucleus) 

(flbriis) 


/^(.(keratinised) j ))^/3^cy 

-f-r (secreting glands) 









(scaly) 

ijjkrn^ (columnar) (cubical) * 1 --^ (pavement) (f^y^ I 

CCdJ-i^ (“1 iated ) p X Jit (glandular) 

(simple) 

<^(stratified)3 \S^i:L~n'5 tL-di:/j: ^J^yjft 

^ (transitional) “ \ )/ } •'*<i:ij 5 0^^ 

) UL'^ (protective cpithelia) 
r (secreting epithelia) (transitional) 

(ciliated epithelia) c|^ c£’4~^ I 

>Cji( ‘Cs^) (stratified epithelium) fm^y^ 

^ (pharynx) ^yi‘^(mouth) i (cornea) 

dvdil^y I ^(anal canal) (gnllet) Jt* jtjiJ 

y,4~ (epidermis) (urethra) 

(ahsorptiun). iJr\ i/;^ »0>^ Ji.fc-'/Z/l.'i. al^l. 




I’lf!. 81.— SKOTION OF EPIDERMIS OF OAT'S FOOT, SHOWING INTBROELLDI-AE 
CHANNELS, WITH BRIDGING FIBRILS. (Xoloasow.) 



FIG. 82.— SECTION THROUGH THE DEEPER LAYERS OF A STRATIFIED EPITHELIUM, 
SHOWING FIBRILS,/, PASSING FROM CELL TO CELT. ACROSS THE INTEROELI.ULAR 
SPACES. (Ranvler.) 



1?IG. 83.— EPITHELITIM-SOALES EEO 
THE iXSinE OF Tlin MOUTH 
(Sha^po^ ) Magnified 200 diameter'^ 



KIO 81.— EFTTHELTAL CELLS FROM THE BL\I)I)EE OF 
THE UVBBIT. (ICleinA MaRniflod 000 dliimetiTfi. 

rt, Lirge flattened eell fiom the anperflcial l.i\ei, iiith tuo 
niieH and with sttonffh marked ridge" and iiiter\ening 
depics^miw on imiier ’^nrfaee ; h, pear limped ndi of the 
siH'oiid la^ei adapted t» a depre<««ion on one of tlie 
Hei.i| eelN. 



Ji'IG. 8,').— PAVE3IENT El’ITHBLU'M OK KXDOTHELIUJI OF A SEROUS MEMBRANE. 
NITRATE OF .SILVER FREPAU.VTION rMOIIM? STAINING OF NUCLEI. 



FIG 80.— E.NDOTHELIVM CEF.I.S OF SEROI'h MEMBRANE SEEN IN PROFILE VIEW, 
SHOWING PROTOIM.ISMK' BRIDGES STRETCHING ACROSS THE INTERCELLULAR 
SP.\CBS. (M Hi'iilciilmin.) 
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E 




f <^1.. J l^fvooal cords); L ^ 


(protoplasmic) 

^^»3^^<j(\/{^t<Ljj»fc)^ij'i^jjyJ>/bai. l’di-^i'‘Jii 
i^Lti j' J 1^ i-j^Viid-l j (prickle -cells) 

-4/^ jf 

/iii.j5^Lr/^/v<r;zr^y^^>^(/t z'^cc / 1;? Z 


W / Z' jS- ^ 1 Z t (keratinised) 

-( ; t{j? ^c{ Z J i»^Z^i/ L:^'<f' 

i (83-^^;t^Z<^*Jlw^-'i'-rz 

.rzrur^jij^Zr 

^-•’^J^(/^|^t'll^i]t'‘ansitional epithelium) 

(pelvis of the kidtiey)«iZ^ (ureter) ,^U(ufinary bladder) 
C^C/jyf/t^Zif^yi/^ > (84, a- 

(cuticular stratum) c^Z jf Zli* j5 ^ 








O' 



(simple scaly or pavement ^ J^/ish(sp»>^ 

epithelium) 

(MalpighUn (“tubes of Henle”) ]y>»Z 

'if J‘^0 ^ body) 

(serouscJl^J^yi^j^Z^ I ' yfJjJi^lS^omemM) 
Jt^Jj/yfl ar^JO^/ membranes) 

rfC'>/ > c •r^- t 

(endothelium) i ^ 

(Kolossow) }djVCi/(^0^{meso\hftiiuva) 

(serous epithelium) ^y'irJ'<h 

V" i , O' . t J J ^ . 



iLv tt-' 

(cilia) <Xu^ 

'(Klein) ^<^1 





IV 


lift 8-_\ VRXOLS KIM)S 01 M VNOS 

f 'simple sue ilii fZlinrl from unpliiM iii sKin (riomoiin^) II biniplL tiibul vr k 1 nd troin int'^stmc 
(lleinmins) III \ snull iiiunosc Mtnd nith i siiiiph liut I ii to \\liicli a niimhcr of 
tiiMihr *101111 » nptn (KUin) 1 \ Put )f 1 tubi ]o r r nnsi gluid \iith the 
iciiii iinindlrl (llcnimn^) ^ i\ niodd of 1 mill tiilnl 1 1< n •«( Mmd linmtlic 
(piglottis (Af i/in«<ki) 








(JiANDULAR Epithelium & Secreting Glands 


yivojy>^ 3 M wmjjjyy *7 < t/' s? *-' u a 

(externally secreting glands) 

t^rr* > 

A'i 1^1 f\ ! )^ , \» l»\( /I mA, J 


dij >■'>/; 

^ingrowth) t (involution) 

(test-tul>e) J 

(simple saccuiar 

' \S1, I & II /■^;(sinip!e tulsula? gland) 
(compound tuljular^iL^/^j^lJ# 

(racemose) (compound saccular) 





[c»] ^ 1 


IV. V yy;^ 

//ilSl l^/'/l -aT/ f* . .1 (!.»V ,«l< rt J* (^/ . ?( 1 I /I .» 


^ if^ [acini) i enlargements) 

(alveoli) t 

(acini) 

, (lobules 9 cffCb^ )J/'^ 

jc? 4 ^fc^ (tubular acini) Jj^lr Jt*^ \i^jp\^ 
t^/aiC^>/tf (hepatic lobules - 6 (jJ^^ (J<^) 0^3 

(liver-cells) C)k jC ‘(X. S ^Wood supply) jyj(Sr 3 7 

(internally ,^\i 9 j J^ 3 M{jCf^X/^iS/ 33 S»J^ 3 ^ 

I ** * *tf M f 

^' 3 — (X 3 ^ {/ft 3 f, 3 ^iJi V secreting or endocrine glands) 

irifU^lP (ductless glands) 3 jCf(}\^y^yl<iXU 3 ^^(}I^J 3 i(^{X(^ 

, . i ' - ^ T ' « r I •'i J f X' r . . 


I X,iy3(j 3/ I 
<f- P { (Jy^(J/^33J3hJf' 





(enamel \^mm.^'lf^yh ^il (nails; C^l* jjf (hairs) (JL 
/l}U^U!‘3ja I Jf y. ^ O ^ f teeth) 

m •• 



CoijUmnar & Ciliated Epithelium 

^•***** * ' ^ 



^ OlffO ^ (oesophagus) - r 

^(ciliated epithelium) (trachea) 



(r^^ifCu I ( i^) u> ifLj^\^ij^/j!!r^ji!^ 

(89 (masse!) JTc^/'r 




FIQ. 88.— TWO CKLLS FHOM A CUTANBOXIS GtiAND OF SALAMANDKB-LARVA. 
SHOWING TUK SECllETION GUANULSa. (GurwitBCh.) 


The luft-haiul cull. Mliiuli haa two ituolei, Is flllotl with granulos. In the right-hsiiul culi 
the granules arc buooming swoUou and dlBsulvcd. 


m 



FIG. 89.— MUSSEL (MVTILVS EOVLTS). FROM WIIKm ONE SHELL- VALVE (THE RIGHT) 
AND THE OOURESPONDING MAXTLK-I.OHE HAVE BEEN REMOVED. 
br. br, the expanded gills or branchiu*. which, owing to tlic little bars of which they arc coini>OBud, 
present a striated aspect ; wl, mantle : m, cut aihluctor muscle ; I, -niass of ^Ueera ; the dark 
projeotlou just below is the foot. 



FIG. 90,— MOIST CTTAMRER ADAPTED F(»R IMSSING A GAS OR VAPOTTR TO A 
PREPARATION UNDER THE MICROSOOPH* 







s^i Cf1 
. y^ i< rtA/ j />v)/^^iiJ ^ 
/\i^jJij^(/hi 1(2./ 

(plasticine) liyL.U (modeling wax) 

uKr ' ( i^^ti^f^ilfjti 1^^/ 

(notch) 

(90/yttO 

(joioist 

if^t^i^-* 15 !< 4a3^i^ <?*/»♦ chamber) 

* ^ k (olamp) 

i^fitj tjfjrZ eoj if 

JCrtc/iTi (»i y»^ 

'.jllc£jl^i^(chlontfbm) (ether) 



f /(columnar epithd[ium)^J^^^ ^ 

I (ciliated epithelium) 

S^^i\J^i}J> k ^ (kifj ^ ^ 

. (cubical) 

(thyroid 

J^)^<C J^/ (5 -( 92 ^ i^) Uj ^Oif’j^ gland) 

JL (prismatic columns) ^fjr''t<>y^(93 74 




u;, i^-Jt: 1(95. 


lA ^L-^f ul09^ 



FIG. 01,— METHOD OF SXTBJKrTlNO A PRE l»All ATION TO A STREAM OF CARBON 

DIOXIDE. 

ft, bottle contulniug marble and hydrtmhloric acid ; 2>, wash-bottle, connected by India- 
rubber tube, with the inoUt chamber, a. 



FIO. O^.-'-SECTION OF THYK'Ortt OP CAT. Magnifled 200 diameters. Photograph. 




no. IW. vro. 94. 

FJG.93.— A KOWOT' COLUMNAK OKLLS FROM THE INTESTINE OF THE RABBIT. 

Smaller cells arc seen between the cpithclium>eells ; these are leneocytcs. 

FIG . 94.— COLUMNAR EPITKELTUM-CELLS OF THE RABBIT’S INTESTINE. 

More highly ina(piifle<l. 

The coils have been isolated after maceration 111 very weak chromic acid. The cells am much vacuolated, 
and one of them has a fat-jslobule adhering to it near its attached en“ J the striated border («fr> is 
weS\ •stTvaTaVin?; it Itoto Vhe ct\S-T>ii>VDTAa%m ’• ywwrfr, MvAVi ‘rtArjrnm^ftftn 

net work; o, a thlnnedmiit win^tdlkc projection of the coll which Probaldy fitted between twi> 
adjacent ceils. 



FIG. 05 


FIG. 93.— A COLBMXAR EPn’HELTHM 
CELL, SHOAVING JIAS-S OF FIBRILS 
(CYTOMITOME ) WITHIN THE CYTO- 
PLASM. ( M. Heidcnhain.) 


FIG, 90, —A GOBLET OR MVCITS-SECRET- 
ING CELL IN COLUMNAR EPITHE- 
LIUM. (M. Heidenhain.) 

The centrosorne Is in the muclgeu-maBs. 
Part of an ordinary eolninnar cell is also 
shown. 



FIG. 96. 
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/'f 




- (osmic pieparations) 

Jy yii i / (ovary) JCAS!Ul (saccttles) Of^J3\ 



f^tnucin)^!/^ jjJ, ^9^ ) 

(mucus) 

J 5 » V- 2v(> i 

(mucuS'secreting ceUa}cfj^Jfl^ 

(mucus) 

jX 

Uf^JiC^ h J (J’Z- irtCMlier)^> jf^ (^t 

Y<t^#^l/<:^lr^C^L5i(caiated epitheUuiD),«i^^^ 



l/t ^ U 

‘fJl^^i^^J^l^yii^^ (olfactory nerves) 

(pulmonary ^(^>vj)(terrainal bronchioles)U/l^jL^/ 

tubes) Jj]:f l*(j i^iX alveoli) 
(}h^^ (testicle) (uterus) j^;Joviducts) 

^^cTCspinal cord) (ventricles of brain) 

(“niral canal) 4 )";// 

pdOj^ (vibratile cilia » t 

itjil^ fi^sT^ ijfi <4r ‘-A ^ 

(basal particles) \X^\j*3 
(cilium) 

jt““>llU90s) ehkZ^^i^J^j^CC O^Oy 
I '(98, 

^ (rertebratee) c> (' 

(varicose) P 

(rootlets) U/if^^A)/^i/iL\ff'J'\} 

(spennMczoon) 

jXL ^ xt/l ‘0 -f i/^X (epididyniis) 



Kro.97.— COLVMNAll KPlTIlKUrM i’OVKlU-Nfi THE SIDE OF A VfLIJTS 
O b’ THE IXTES'J'INE ((lAT). JF:iHniHt*(l :1(H) (linmotcrs. (From it prcpiii'if 
tion by Professor Muiiiii ilcidciilmiii.) 

One or two goblct-cclls are seen niuuiit'st the ordinary cells. 





FH?. 08.— FOVU CILTATEI) CELLS. 
(v.LenhoBsek.) 



Fin. 99. — CILI.tTKD CELL, FROM 
THE INTESTINE OF A MOLLUSC. 
(EnKolni.Min.) 





FIfl. IIHI.— CIIJATEn A\l) XdX-CILIATED CELLS ERCIM El‘I11TliYMTS OF RAHBIT. 

(V. Irf-nliiiiiKp'k.) 



FIfi. 1111— A RENAT, EFITHELrCJI- 
CELL OF SALAJrAKDER TADPOLE. 
WJTH CENTRIOI.E AND CTI.TUM. 



FIG. 102.— MODEL 
TO n-LESTRATE 
THE ACTION OF 
A Cn.IEM. 







sf 

-(I00yy5;j^^^ (}f*lJ^c^/^^^\/0\f 

IjaiX 

-(101 J!}a:a:^^j‘'/y»j^ 

*iJC (spores) iJ>JM^^^i^jl£^~t:)V, K^trassburger^^ 
£ (ectoplasm) ^ I J»i I ‘2^ Jf C^? 

U,k/ * 

■ *L. 'jJ (B, K Jordan) L^"/ 

. Ji> iof// 

J^V 

LCCJti'J^^.^^trlfyi [ ^jy<i 













c^/(S/J^^^^-^i} ^ jf iJj^.^UrJ7^4r^6j [->-» \yi 

iSj\fojit3 bi -^^-4 '^f>^ > 

jrC^ yf \flJ>jJ*'^ , i^^JifL'lJ^ 

oj/ti J'(^V(T 







Cc LCO^jy^ 

/I jCs<^y jL' U I 

^^i^^jC(jJiy^lft}ffil^0^\el^\yj2(j ( /J.(C'')o^ 

••^•<' ♦*• ** 7 ) 






'^2^yp222c>l'tf'1/)^ji^Ju^''-ii-C (Sageilum) ^1^0 ^Jf t 



Connective tissues 

(subcataneoas IftabbiU )t/ ^3'. ( 

(iDtermuscuiar conoective tissue) I tissue) 

^V^CeiasWo fibres) w 

y (ooQneotive tissue corpuscles) 

rntfU" iTj/tleucocy tes 

^-<r ^ 



J^iydj/tifj^ U>ii^lf]/lf (acid tnohain) oC^^ldlll^ 

- y, iJt> 

♦A t Jfyf'' ^(Sypt^i^^hi hi 

Ujf *— /{SyJ-j>y^J^^C)^<ly 

(Van Gi«aon & Mallory'siit^^iOisJ^j/ 

J4i^/ J^I ] stains) 

(adipose tissue) 

(ScharlaokR.)vJ.4.^(^t (Sudan No: III) 

f^»)^i^^->fii^/ *>^y(counter stain) 

(fat cells) 

•*• ’•X<’"l •••• • 






aa 


(nitrate of silver) l'^ 

IT' 

-jjI^JJV ji\»i2^ Ify; wJ^J^ . f(jSj^\ 

lnjCroLiij:KL/ii^(/j^A^ 

• ^ 

j ^ (reticular tissue) ul^ t y)J » a 

0 M ii^^>2^!(Spatc^8)^:_^^l> 

(carbonate \Uc^\'A^^ 

of soda) 

^O >? JC^3^ ^^jCz JI (}X (trypsin) 


U£,c/ X-J'*— 

(parafidn) 

^(iron haematoxylin) kTc^-i ^ (fo I 

c?»> Jt >‘^^4 

. . 

y' — ,, - ^ ^ jl ^ (Van Gieaon) (Mallory) 

(elastic (adipose tissue) t^ijiJ^areolaT tissue) 

(reticular tissue) Jyf I yjj^ (fibrous tissue) C^L/Vl^hy^j tissue) 




Frcj, KW.- WIlfTE ANT> ELASTH* FfBRKS OF AUFOLATl TISSUE. 
A, biindlt'K (if white llhres partly MiiravelliMl. B. elastic flhrrs. 



PI<?. 104.— .ABEOIAR TISSUE J»nKPAKKT> BY BECKLINGHArSEX'S SIEVEB AfETTTOn. 
>[agniflei| ii).i iliametcr-J, PhotoKraph. 

Tho cells are seen as clear spaces in the (brown) stained Broiind-substance, through 
which the fibres, seen very Indistinctly, arc coursing. 
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l/^d t^i^^^yi'tA4-^-(bo«e)i^*(cartilage^ 

<!^dt I J i^i^yliP I sr^/*[J\j3 ^^^jjiifi 

m 9 j ^ *• ** ' «' —Mm 

'iT^W 

^</j * -f - ^Z^d'i 

3il(el»stic)^l^'^ (aTeol&r)^hZ ^*cC S ' 4- 
jdljJJ^33/(a.dipose tissue)^ly/-»ci^.t//^pl (fibrous) 

ty//i4r^^>;r^(reticular tissue) 

- 41. Jt 

cd^ArJ^ 

Areolak tissue ^ 

^y//J^^33 J ij if- (laminae) 

32 (aveolae)2t[ (meshes) cC lP{}LJfi/Jry^( 

iZi^j s4 If ivjf 

^Uj^^hc/jZi (108, 



I Jhiip’ 




^/y>/93 U-^ ^ 

Lj:^ok'^>^/»'-^yioi^'!/J<j[<^'i4-^ 

Jl? (mucin) »3 1 .JfU /^L)yi>-^J? 

l^j'/fd^ ifLCU^^^^. (ground-substance ) ^ 
jX a:, 

e^ki^l^U^Ldfifi:i^U((^Jfj) ^OylfiJjl^^j^(/e^^j^ 
jj/ (104 y^)(i^l^^Jf=ce]hspaceB)(^^j^d!‘jL 
(Ma(^llum)Jf^j(^^£f..(^Jy^/j^(/j^J'lC/jyJi£:~i/J 
til;f 4^tV^L j1[chIorides) 

(elastic ’* tt-4^2^<^*^(108, 

c^rir (magenta) (aceticacid) i^/i.J^^^'j-if^ibres) 

\j[iX^^J^.»'j^Ji, (orcein) 

(recoil) 

lo^k ^ 

(collagen) 




FIG. 105.— A WHITE BUNDLE SWOI-LEN BVAOETfCACin. FROM THE SUB-ARACHNOID TISSUE AT 
THE BASE OF THE BRATS. (Toldt.) 



FIO. 100.— FIBRES AND CELLS OF .\11E0LAII TJSSL'K OF A OUINEA-PIG FROM A FILM 
PUKF.ARATION. (Mivxlmow.) 

a, bundles of white ttbres ; b, eliistle flbres ; c, lameUai eells ; d, cluBmatocytes ; e, idasma-cclls ; f, 
oxyphil loiicocytCB. 




ji’rO. 107.— (U)NNI«:<TIYK-Tf«SVK < J 10 1. I*S O K dOKXKA STALNKI) WTl'II GOLD CHLORIDE. 
Tin* iiufllcl uro uiiMtaiiicd. TIm* jin* by tlioir brstituhcs. 



EIQ. 108.— ARKOLAU TISSl'K, STAINED WITH .SILVER NITRATE. 

:«K) iliamoters. 

The celU art* and appear ns white spaces un .a yeHo\>dsli-lirowii ground. 

Coinpaie witli Ilg 1(»7, in «hieh the eells are stained. 
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rra. lOit,— KNDOTHEriI(rM-T,IKB CEI.r,S OF CONNErTn'B TISSUE FROM THE 
SUllFAC'K OF an AFONEUEOSIS. NITRATE OF SILVER PREPARATION. 



FIO. no.— A SMALL LOBULE OF ADIPOSE TISSUE. Magiiined 20 (li.imrtPr.s. 
n, r, small artery »nil vein enterinR tlic lobule. 


^ (peptic digestion) {i^»i 
lC (tryptic digestion) 

i/iJiL ^ (elastin) 

jjf (^o IP 

105 ^^)c{!Jij^U>i^U]^lf 
(laraeUsr cells) 

(100, c, c’— 

(cornea) 

^^(aponeuroses) 0:^?i »> ^ 

//){/, ^y, ^^,^j(f'4C^0iJ'^l/}iosi^J'^>^>O\Jf, 

ifclasmatocytes) 


C-X^^jC <y^' (fibro-plast) 

(abriiiatioii) 







fr 


-{I 06 ,d Ja^) 

— y-f (f^-[,(Ss'fl ^ ^ {Ehrlicb)(rnast-cells) ( O 

(basic aniline 

(113 yj^)yifjjfd0^ulf.^Jyi9jlJU 
j? w> l JL <4- 1 1 (plasma-cells) 

/yi I t >l->y 

wander-cells) 

<^l‘ljlfdl^~ (pigmeat-cells) 

jjc * lit / I 'cf ^ 


~ (pigmeni!*cell'») = .eL ^ ^ 

I (amphibia) UaPJClJj^ I J > 1 j 

- 21 Jj 
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PIG. 111.— torn I' AT -CELLS IK CONNECTIVE TISSUE, 
llagnifled 400 diameters. 

Encli flcll is distended by the iat-globnlc, the fcll-protoplasm lonning a thin envelope to the 
Uliiliiilo. The nucleus lies at one side In a somewhat larger amount of protoplasm. The fat Is 
.■.tallied with Siiihin HI., and appears dark in the photograph. 



I-’liJ. lid.— THE KAT-CEI.l.S. WHICH HAVE KEEK STAINED WITH SHDAK 111., AHE 
DISTHIHI TED ALONG THE COrESB OP A SM\LT. AISTEK.V AND VEIN. 

SO 




ir 


^J>I l^JL If tfi?] JU^/j/^Mf 

-(.-i-'rjrjf 


-#2utf/:xt£;i<‘/2r^'ii' -i^i- l«yx_!>i:w;; 

^i/ 


( Adifosb tissue ) 

- V Oji 

t/fe>t ^ 


I- 


I irtfilanients) jy/#; 

J i/j 4/ ''^^ijiu:>‘di 

cells) 






ir ' 


^#?/^<il-(albuminous gra.nules)C'!^(^i^Jl 

2,;d^Ly^2:l (lipoid) 

JC (ep4eardlam)^i/ Jcb^-f !r 11^ 

^bjl (omentum) ,^/j> / (mesentery) U»y L/'Uj I “'i^ 

jf )y tj (yellow marrow) 

-( 5 y 1 0 ^-^* 


j!L 7 LjUI^ 

• e 

Reticular tissue 



JP» t (; y/J U- ^<!r 

'()a ^ 'c£ yy>»^> > (MaU) JT ^l? 

J Ir^ ^ b J^Halliburton) 

C »\ i ' U c/^>V? J ^ Uh ^ 



KK!. n.J, -DKVDSITIOX OV FAT IS CO XNT?(‘TIYFi-TISSt*E 

J. n I'oll with «i f«'w* iHoliited isit-dropli'ts m its protoplasm; 

/', a call with a sin(2le lartic an<i ncvcih! minute drops; 
/*, fusion of (wo laruc drops: u urauuhn m.i«l»w'll, 
c.f., lamellar eoiiucetlvedls'.ue eorjuisclc; «*., in lwork o| 
capillnrics. 


yjO. IM. — FAT-CKLhS KItOM 
YOT^Xfi A.NMMAL. (Kanvier.) 
(JSMIC ACri) VKFPAUATrOX, 
The dri>])Sid fat arestaitnal of an intense 
black- a. nneloiis; •!, snnill uiobtiles 
of fat. 



FfG. 115.— TAVO STAGES OF FOHMATION OF ADIFOSK TISSUE. iU. Batt.v Simp.) 
Jii .1 the tissue is formed of a ffland-likc inavs of cells, in some of which the cytoplasm is 
oceiiiued by fiit*i!lobulcs (loukiii^ white in the sections). In Jt the fat fills many of tlie cells. 
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no. U«. - UKTinyLAU TISRim KUOM a LYMI*H-GLANI>. Mmloratcly maBniflfd. 
/r, u of i-oiiiii'C'tivo tisBiio ; r, t\ retlculftr ilAfliii^, witli more open iiicAhoti! at t 

and at r' . 




FK;. 117.-KETR’VIiAR TISST'E, MOHK HIGHfA' MAONIFITSD. 
Showini; thr coiitiiuiity of the irtiform tHBUG, r. r, witlithf conniTtlve tissue of n 
trabeculum, fr. 


5 -" 




riG. no.— LYMPHOID TISSUE OF A LYMPH-OLAKD. 

The fibres o1 the tissue have been stained. Tlicir ■'nntiniiit>' with the connective- 
tisBiie trnhecilln' is in this way well shown. 






iir, iia^U? 


i^ij>t^Ln^/o^2^Lri *^Jyf cuuCj^i?!^- .^Jyjsiy 

(adenoid tissue) I (/i^Klymphoid) (? J Ui 

J^C>^/CL, (lymph 

(lymphoid follicles) (tonsils) 

(Malpighian corpuscles) 

*10 




^5)l{ligamentum nuohae^j^ ■^\ 

A“L'Lft^ tr'[(ligameQtutn Bub4uraaxs^tJ>t^^^'‘‘7:^ 

i L m. I ^ j 

•»' t!i^4 >4^ 

^d^if,ydk 



jj^tf ^j\J ^ 

di^^i (moose) 






^ »g 

j(i> s ^ " ‘f^^iOi.if ^ 7 h ^3 / 

/^7j\^3) i)t^>4rHir>r. w c/:/uc. 


>\/^ 3 ur 


•i/^7^\J'\i^yf)i^Ji\ 

I -iv; ^£^j>\j(ii}\ 7 . 3 S'j ,» 

u: ^■y^'lr^t^ J ^ /S* 1 1/"/ 1 ^ 

cji-^^- ^ (f L/ d- J^k:. )cC ‘^v / <1- 1 Ij 

^ (umbilical cord) 

^ Jui? C^tf ) 'OC^Pl d tCt;>i-/*^l;f iy 



Id t-" ^ ^ J i cc ^^d ^ 

c/- ufj ^it du j^:' £ - 4- 

) jf ("yV y'" ^yy^Tdarynx) ^ > 

^j^.(i20y t/’ ^J'uCifi^^ % 

^•*F* /i-^ ^Jlyyj^(^4;;t/‘y^^c^j-.(l2lyy<r>; iAZ^yiJ/ 

• ^ lCO ^■^,];,6 9 ) 1 ^ 3 ^ 

494 j^)Ui 

*m 

c)U^aJ^ 

Fibrous tissue 






FIG. 120-— ELASTIC! KIBEES PIIOMTHE LIOAMENTUM NUGttE OF THE OX, 
SHOWING TUANSVKBSE MARKINGS ON THE FIBRES. 



FIG. 121.— CROSS SECTION OF ELASTOJ FIBRES FROM THE LIGAMUKTl'M NGCH.-E 
OF THE OX. Plioto^mph. 2Iin diamuters. 

The aiitilcs of the llhret: an* iiicistly miiiul(‘il. 






no. 123.— PART OF A LAROR TEXDOX I\ TP AXSVRRSE REfTIOX. 

More highly tiiagnillcd. 

fl, arpolar ishoath of tlio tcnrlon, wHh the rtbres for the most p.vrt ninning tT-anaYPrsely : bnt- with 
two or three longitudiiinl Initidles, h : I, lymphatic cleft in the Rheatlt ; iinineiilateiy over it :i 
l»loo(l-vesM*l Is seen cut across, ami on the other side of the Htnirc a small artery Is «hown eiit 
loni'ltmllnallv : e. large septum of areolar tissue :#/ .smaller septum :e, still smaller septum. 
The liTegiilarly stellate bodies are the teudoD«eells in seetion. 





FIG. 124.— SECTION OF 
TEXTRON FROM TAH. OF 
MOT'SE. Magnified 150 
diameters. 

TIte dark branched bodies are 
.seel inns Of the tendon-nells. 


FIG. 12.’..— TENRONS OF MOUSE TAIL ; SHOM’TXG CHATXS OF CELLS 
BETTfEKN THE TENDON-BUNnLES. 175 diameters. 

A, stained with iucm.atnxylln ; B, atainod with silver nitrate, .showing tiio ccU-Kpac< 
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^ (123, c, d, e 122, s ) 

^ - (S yj (laraaliur connective tissue corpuscles) 

(tendon-cells) 

ia^iA^d^^ ( 123, 124 y}LJ) i^l.J^‘i/;;J^j^ojl>jiyfl'jj:i 
yy^^ 125 A — yt^‘)iJ^JijiJ^ (Mmellar) . 

I (126, 

Ui j9''^cfy‘''^Ao^^, 

(<A (^6-- 

-(125, B, yy^JLC^ 

(ligaments) p^(tendons)-/fil 'tSylyfJ 
(fibrous perieaidiurn) (duramater)^^^fll^ 

(fasciae) 



(Pacinian corpuscles) ^^f^»l/tty*(end*bulbs)til^i>k^^^^ 45 ^ 










(basement membranes, membranae propriae)^^^^^^ 

j*r I'jS^ y»f. j»( f*; Al.^i ^ I* —HTd jAi 


^ (jelly-like connective tissue) 

Jir'l«</ Jt (vitreous humour) ^U/ 

(mesenchy me)^*r(mesoder.m)-»ol J^iS^ ijL^i 

ij^ic ^ -f- J 3 ti^u JM 



FIG. 126,— FJQHT CELLS FEOM THE SAME TENDON AS KEPHESBNTBD IN FIG. 12.'5, A. 

42.5 illnmctci’s. 

Thn (lark lines on the i*iirfnrrof Ihc ctJIa .‘ire the optical scetinna nf lamellar exteuaions 
directed towards or away trom the ob9(‘i vcr. 


/■ 



m 

FIG. 127,— DEVELOPING OONNECTn’E TISSUE IN HEAET OF CHICK-EMBRYO OP 
48 HOURS. (Szily.) 

my, cells formlna myocardium ; i, jelly formed of itstlnnliim with enclosed fluid ; c, endo- 
thelium (nicsotlwliuiii) of Heart ; iiM‘M*nchymc colls In Jolly ; bl, blood-eoipiisclcs. 



FIG. 128.- CELLS OP DEVELOriNG CONNKCmVE TISSUE (MESENCHYME) UNITED TO 
FROM A SYNCYTIUM. (From rntiiant, Bonin, and Malllard.) 

No fibres are as yet developed In the intcreelliilar substance. 




FIG. 129.— DEVBLOT*M152?T OP ELASTIC TISSGB BY DEPOSIT 105 OP PE?B GRANULES. 

(R^nvicr.) 

( 7 , fibres being formed of rows of “clnstin** gramUc? ; p, lint platedikc expansion of 
cliisfcic aub.stttnco formed by the fusion of ‘Vlastin’" granules. 







PIG. 130.— JELLY OF WHARTON PROM UMBILICAL CORD OF NEW-BORN CHILD. 

(SoboU%) X280. 
f, conncctlvo-Ussuc fibres; e, cells. 


5 ^ 
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(129, 

** * '>*** 

4- J>r u! i?C^^y^^'o-»y(; t 

-4- (jelly of Wharton) ^ 

Jj I J U5 » 



iJ^J t’ If^ (exoplasiii) 




(synovial memWe) ^ 

cr ^^>dri'/o>o.^ 

h0'iu:q:r^^7£.^^cir 

^jO (decalcified) i0-^- r 

(articular cartilage) (s/i^ 0 r0 J*\^ £:. 
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(rectified iC~ 3^i ^ 

spirit) 

iX/ij3J(J^>^J»\y^^70J»^ t ^^/7 iJ>i^tJC. 

(Sj^ lC ^ -f»/*-^U^>3/jjLC (clove oil) 


-LA(Sjii\fi.^LC cCj 


li^lf^J^L^iTCsynovial membrane) 

^ 1 j ^ <j \/i 7 \ 

Sji I t/Jf/Oi^^^ <L>hJ 4X4 

.s/LJyy^ ^ 

(superficial flexor tendons) 

(grooves) (Jjf (deep flexors) fc“cyt^^ 

^{Jh:)irjVi\ tiji\^i^ CC 

11/ (vaginal^^(^/o(?iiLyJ^ 


Cartilage or Girstle 









i-r' 


5^^ O U [i y ^7 Ul j i (hyaline) kJf l^ I ^ 

I lt^^(fibro-cartilage) J 

j. ^ /*( (white hbro.cartilage) 
ydlow or elastir fibro-eartilage) 

t ' 

cartilage-cells) 

u^lT- 4-1*^ Ji 
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iJ^ ^ dj Cz -'* ' (gly^’og^^n) 

\dtU-^'^ ci(^y ^ 

-fl32 


#1 I 



-I n r D E 



\.a. -rLA:-? of Tin-: w-lthtjcatiox of the ckllss of oautiiage. (sii.upovj 

coll i-i f* ; }.. ivMc*.*] iaio fwo. oarh with a c:ip!;iilr ; C, primriry capsule (li.‘s:ipiii*an‘il. 
•i-comlcrv I'j.'s’ili'i wiOijuatrlx; f), tertiary division ; F, secondajy capsnli'*' <lis» 

aiJi'f’. i'*-'!, Ii’ifi.iiy ■ i'ui-i-ut ■with aiatiix. 



FIG. laa.—SECTION OF HYAUNB CAUTILAGE OF SALAMANDER. Photo«rapll. 
MniiiUned 200 diameters. 


h 



Fig. 13.'.— EOIiDI.li. 01- .AHTlCVL^It C.4ETILAGE SHOWING TH-AXSITION OF CAETIIAGE- 
CEI,I> I\TO fOAWELTim-TISStjB COM’USULBS OF SriTOVIAI, .MEMBEAKE. FEOU 
HEAIJ OF MKTATAESAL BOSE, HEM.AS. About 310 iliiimetcis. 

i(, orUinii.ry cartilugc-colls ; J, 6, nitli bcmcliitig processes. 



FIG 131 -l-EETlf 1 1, SECTION OF ABTICCLAE CAETIIAGE COVERING THE lOAVEE 
EXI) OF THE TIBIA, HUSLAN. Magnified about 30 diameters. 

II ,.,.11 .rroims nittened couformaMj- «illi tiic .siutoce ; h, cell-^ups itiegularly arranged; 
t ;e, bone. 





(choiidrin 



-(13S y^)^l!if>!lil/ 


Hyaunk Cabtilage 


-i/i^(costal cartilage) ''■’''^3 

cL-t'^',; J (external auditory meatus) (J /XJ 

^^iJS ij if (larynx) a^^Oiyi^{Tpinna)i:})l}iZ^^^ 

(k/ifU ^ ^Of^J t^9> JptTfwind-pipe) J L*“ 

J^cominunications) iS'l}>^jl*f/L)d~ 

^ •* ^ % .» ^ \ , 7 \ // ^( \rrkV*f oKi*n1\ t / *1^ f ^ I ^ 


U'/J^ 

Articular Cartilage 





cC.}fi/us\^{,L jf/tii; }x2^i,-/(/^oCj! 1‘jil. i,ji/, 
"Jtion) /^ [ J L^ f 

-(133 j^\(J‘^Jjj'. stransilioiial cartilage) ^ 

(c) \X. ‘i3^)U'^y6^^ 

^ m^. I ^ \ y/'.-t.*l*/*l.r¥jr . »► ****,J|“*. •*! 


^ W-v *7- Tjf-z/rY V O U? 

^ 3 fJ! ((■alcareons salU) 

-(calcified cartilagc-^yf^/-^^^ 



Sy^ioviaj. Membranes 


JL^clily 

(135 yy^)JP 

(bursae) 

(patella) (^Js\ 

• r * ^ # j^m *• 

.i^iA.t;ih 


(t.crous lucinbranes) 

^ ^ *** ** 

i)j) J i^bip/y^ I ; 

(•iyriovia )fjy 

£r‘’V‘i£/ 




fil 


FIG. SKCTKIV OF II tB-(;ABTlLA(JM OF CALF. Hi«h pfm«*r. 

Tlic matrix ta incUstinotly fibrous. Two or three empty celhspaceB are seen in tlic doctioU^ 
the cells having dropped out In the roiirse of preparation. 
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(136 (villus-like) 

(Haversian fringes) 

^ (synovia) //j ilJi/Jl^Vlf , 


y ^ -<;'l^y[(^y^.(^,Zuf‘ 

^dUyijl^uiJ^^,i^^j/V^ 

(transitional zone) 

(capillary loops) 

(terminal ^ JC[ fJjf^U. (end bulbs) 

(Vacinian corpuseles^ljj^(-^^<,/t^.t^7^i^^4^ plexus) 




iTiry,! 

'>/yy^Jrc;A^(^u^:iulJ^:‘^ 

i i^ ij^i 

lif UcfOi^^o^ ry, £*> 

JiftT 

jf(/il^9A'^ufiyf(d>ili spinna 

(ar)rlenoid (orcein) 

cartilage) 

-^/Os^JJI>^ il- / <1- ij Z- l>J^lC I'"- ^ 

(elastin) 

^(rat) (mouse) 
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(parenchymatous 

. cartilage) 

(epiglottis) 

1^ t ij ^ ^ if j -3/ 

{// 4 / V CC* 1 (white fibro-cartilage) - f 

^ i/ • l 

(semilunar iSj(^ i*-- -^.K.v ^ (intervertebral disk) 

(picric acid) ^ cartilage) 

kVil/ (spirit) 
(pierocarmine) CC-^HiXiCJ"^ 
^ •s^ ^ J? /Uj^-^^Ij yl - 


fff 


Costal Caktilage 


cjf y ^ iA 

fiif ilm '••A ! , f f^'l^ (ni>i’\rthfmfif\nm\ j ^ j^i 


•Uiiil.tli'^Oy/'lfok'Af'jij-tllJlJ^Slf'liC^’l (Urym) 






Ykllow Fibro-Cautilage 


^^rJIftEustachiaTi tube)i5 l^jja 

(cartilage of Santorini) 

(139 /^j{^^tbijifi:}^<^^ 


^^lastia) 



White Fibho'Cartilage 

Intervertebral disks);/^4^t/j 

(symphyses) iy^i5id^\^P{f}i^yi3Ji)(J)^)(J'^^^,^ 

K. 


19 ? 
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J'lU. l.‘.’J'.--SjiCTiON OV '.isfVi, t'ATi'i'ILAfnC. I’hotograph, Mniznitiod 240 dhinioters. 

T'i'- •iocru.n uotiTVK c ikIKu^m ••II?. CniiSulc Qiitlliies are soon around 

ibo mmin? 'iTid uNo aj'un:.»l '!k iiulividiml Thu ]jart around the ctdU and pcH- 

gMUps i.i s-r tilled siiou*ll' t ’‘0 ?e*t 'jf .In* mmI'I.x. 



no. 1;)9.--8T?0TI0K of RL.ASTir (UBTIL.\G35 OF FAR, HUMAN. fSoJwtta.) 
cnrlilaRe-cellR; cap, their ciipsulea ;m, clear matrix aronnU cells and ccll-groaps ;/, clastic fibres. 
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FIG 110 sr< iiovor AKi rr\oiD ciRFii iGEOrciLF AT JUNcrroNorH^AUNn 

WirHEtlSTK iOUlIO\'y m lenifled W duimctcrs 


Alj 

r 


Kc- 


*!(/*•'■ 1' 




, t 


' i {‘ is 

. V> 

4‘* y , 

V.- 


A 4 


A. 

f 

I 


/• 


FIG 141— SECTION OF ELASTIC CARTILAGE (UPPm PAET OF ARYTENOID OF CALF) 
STAINED WITH M\&EN1 A Photograph Magnifled 200 diameter* 

The cJa^tm !*» ‘5oon pirtJj la t>ie form of a fmniibr deposit, pnrtJj as finer and coarser inter 
communicating ftbiee Ihc^c ire nowhi rc in contact Tilth the taitilagc cells, nhich arc 
surrounded by clear cartilage matnx 4t most parts of the section the cells have dropped 
out but ti\o or three are seen still tn situ 
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FT^?. t-t-i.— SFCTK/X OF FIBnO-CARTfLAGB. Phoftogroph. 

Mfxgnificd 200 (liamrtPtP. 

Tho grouiul'wuh.stsnicr Is iMiivaOotl by wavy connc‘Ctivc»tlRanc flbrca. 



FIG. 143.— TOITB FIBEO-CABTILAGB FROM AS INTERVEBTEBRAL DISK, HUMAX. 

Highly Magnified . 

The concentric linoB around the cells Indicate the limits of deposit of successive capsules. One 
of the* cells has a forked process which extends beyond the hyaline area surrounding the cell 
amongst the flbics of the general matrix. 
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^ t* 


(i li/ /dj j.p.ut£. >i}^^x)(j/^x:- 'X 

p<(ij-T 


110 ^ 


f^f' i^'ii ( ("fit-j ’!•/ Z' ^ ^ ^”7 C^T 


,c/^ z ^ j^\ 

ifX'i^^X^ -' '^ • -'■* ‘ *^7 ‘?V 




/c^isfisy^ 

- (S’ i'y^^-f.r.ffei: 



(Haversian uHO" \Cy^ I 
tS^^JUjjl (lacunae) (lamellae) (/^ ^canals) 

I ‘Ji l-j^/*^J (eanalioulae) 
A* (macerated) . f 

(S* (decalcified) 

*^!/y'dli, (perforating fibres) 

m ^1 ■• I . y'f,^ 

>,z^(j»j r'Ci)(^Jij(f(y^()i- -r 

^i( 6 ^. 

(fibres of Jf^ U) 

Sharpey) 

:C^(j:Uj^ly(^ 





^ y'isi{tfif'i^<j^.-^»->/-^if/’<> 'f,^ts>/ 

<£1— (ossification) 

^IHrOntTamembranous ossificabion)^^^l3^(;/^y^ ,fi 
l^ (parietal ^Q)c>Jj/!/ty/i‘yif 


^endochondral ossiflcatiaa)^^^^^y.* [5^ 1 
(^J^lffard phalanK)v^-<iy^-U 

(phosphates) 

jearthymatter) 

L 


(osteogenic ftbTes^J^5:r'»'^t<^*^ 


FIG. 144.— SECTION? OF A JDEfJALCIFIK)) JIuMAX RADIUS. (Sobotta.) X48. 
p p<Mio5stcmn ; ;jZ, pcriostcnl bony lainclUf ; j»'r, deeply seatcrt lamclln between the Havci.«hn 
* systems ; ff, Haversian systems ; tr^ tr, trabiMMihe oi s]>onBy substance ; ml, lamelltc bouiulint; 
medullary spaces. 







no. Hi :\ri . ■" 'ij' sotkj:.' f compact bokk, jlvdh ijv 
■ • :r,r.H ii.ivio 'Tax . a.na!,> thkjk n^xi it.n'jjiio 

r.A>n:i'. . ■ : 'y-nHi-H'.vvp.-n.v iso.nv stbstanck. Mi.puifini ji.o 

■'.III.. 1,1 

( 1 , 'i.ii I'll. 1' i.i' ' ■ iVbn- ; i xi-rj '■.•mil • )j, Ji. jimctiots «.( Hiivirhi'iii 

• ' Ip. 11 ■ ■■.'I 'ir. i.l'iittinu .III ii'iii-HiiviT-liu. Inmclhi’ c. l.iiu'll.e 

' "i I'l .1 . •'.in; i■•>i with iiioi'iilai l.irunn.. 



FIO. Ufi.-LOXGITTmiXU. SKCTIOX OF COMPjfBT BOX-K. StIOWISG HAVF.RSIAX SYSTE1I.S 
OF LAMELI.I..E, AXD ,i:?TEB-HAVBHRIAX BOXy MmniMed 20n'dMmeti'is. 

0, Hjversiiiiii can*! cutlon^tudlnallv ; 6, junctliui of two Hua-traiam -"'i etpma of lamells ; c, moigla of- 
Haversiafl syetem abiitti..g upon inter-no\crsiBii tiooa a’ith inegular lamnai. d. 


eo 





fia 




‘r^-^ tjv /(putrefaction) »jlJ}^ 



(compact) ij" a<*^yt (bony tissue) 

A (f^anoellated) (f l>l 

.... i r” . . - r 1 ,i> 5/A. , 



Jiik^VA ) j v> / ^ t/ > l^i^( J jf J >f / aSL- w I t/y'^C< 

c^i 

(periosteum) 

U/'/jjiS^ii^il^fiij'.^ (lamellae) 

(calcified ground (fibres) 

substance) 

(lacunae) (bone corpuscles) 

-C^^it/^(canaliculi) ^ Jb 

^ 4— fV ^ 
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(fu^ ji-tij 

(145 >'; 

'^4C{)^J^i3 j* ij» I if^f 

^ . 1*? •- ^ M ^ t» ? •. /TT _ ! . V -I / J* , J* rf" 



J^tl^’JyjC?. (1 45, 146, 6. yj\J>) IV (lamellar) ^jh) 9 ^f, 
(144 

(periosteaJ ^ (145, c, c, c 

^ lamellae) 



^rfoiating fibres 

-(14T ^/^Ji^Sharpey) 




F/rj. nr. •TRA.N’yvKij.'*}-: sK‘*rio.N ok oKCALriFiED human’ miA, from nhati 

TtIK '^1 HKVB OF THE SHAFT. 

II, H. Ifavoi'si.'n (mu.iU. whIj ilu n •*•. Ai iO" of ooiunttrii* hum lhr ; in all tin* rost of tl»' liiiure the 
.n«' \H ; s, v, ».r»fiti.iry |M*n'tirutln}i Hbrus of Slmri»t*y ; f‘, ola'Hic ni‘iK>ratiuK 

iiiidci'a pont'i oi about LoO UiaiiiHrr.H. 



FTCr. U8.--UAMKLL.E TOHX OFF FROM A HKCAUIIFIRD HUMAN PAUIETAL BOXH 
AT SOME JiEl’TH >’BD3I THE Sl'JlFACE. 

rt, lamcUii*, sliuninjj dpniflSjitinn fttncs ; h. h, flurkiT part, wlicro several lameJlm are ^diperposcil ; 
c, e, perforating fibres ; the llbriU Tvhitii eomposo tliein are not shown in tlie limm*. Apertim's 
through which pcrfomtiii]! fibres bad passed aro seen, especially in the low'cr part, a, of the 
figure. Maanitiule as seen under a power of 200 diameters, but not drawn tu scale. (Sketched 
by Allen Thomson from a jircparatlon by XT. Slinipey.) 
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FIG. 149,— A BONE-CELL ISOLATED 
AND HIGHLY MAGNIFIED. 
(Joseph.) 

<•» proper wall of the lacuna (Neumann’s 
layer), where the corpuscle has 
shrunken away from it 



a 


PIG. 150.— SECTION OP A HAVEKSIAN 
CANAI., SHOWING ITS CONTENTS. 

Highly magnified. 

a. small arterial capillary vcbfcI ; v, large venous 
capillary ; n pale nerve-fibres cut across ; 
f, cleft-like Emphatic vessel ; one of the cells 
forming its wall communicates by line branches 
with the branches of a bone-corpnscle. The 
substance in ^^ch the vessels run is connec- 
tive tissue with ramified cells ; its finely 
granular appearance Is probably due to tli(‘ 
ejQSs section of Abrils. The canal is surroundetl 
by concentric lamellic. 





FICJ. ira.— SKCTTON’ or FHALANGBAI, BOXE of HOIAX FOvTl’S AT THE TIM15 OF OOM- 
MENCIXG OSSn'TOATION". (From a priitanitioti ^y. F. A. Pixcy.) Tlip prepara- 
tion was in bulk with magenta. The iiraning made from a photographe, 

and id magnilicti about 75 dioiiietcrs. 

The (Mirtilage-pclls in tin- oontre arc enlarged and are separated from one another by stained 
cdcilied matrix ; iui., iay»*r of bone deposited imdenientb the periosteum ; o, layer of osteo- 
blasts by ^\llu•h tin* layer has been formed. Some of tlie ostcoblast.s are nlre.'uiy enibeuded 
ill the new bone as boue'cells nithio lacuor. The cartilage-eelJs arc flattened and anauged 
in rows above and Ixdow the calcified centre. At the ends of the cartilage the cells are small 
and the groups are irregularly arranged; the fibrous poriosteiun is not slinrply marked olf 
from tlie'eaitilage. 
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ij^l^ ^6^1 (149 /ai^){^2^j3i^ 

(dentmal(jyi*^ujJ^f'h,(Neumaiin)i^Jj^L^tjlJtj:r^J:y^ 

Jif~Uj^3^dt (marrow-celis) ^ 

J^cfjJC. fr'Cper ios t^-oxw)^}/" 

*!^*^ l^((? ^ 0^ (d d-*^^ 

iiyk’iftj \ 

^yi O^/dJ/P i ^y^-f 

^ i^'4 ;Z<// ^ w^K 

118 osteoblasts or bone forming cells 

<^!-— (bone-marrow) 

1(45 to 47 
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^ fc/'l W ' {J - - Vpr- -j— ^ — f 

^cartilaginous 'J'l,^^(J[jlrtjlJli^\ 

endochondral ossification) 
(periosteal ossifi cation I’p^cCij ^’Z' '^■*1 

l/J ^ (cartilage- bone) 

I . . i 1 : ^ ^ 


119 


\yj}^(jyLC <J^ 

(152, ir 

(153, 

(158 wyl>V>V^ 

(marrow-spaces) 6C ^(J^i 

, ji 2^ (stage of irruption) 


FIG. 1.*»:I.~SECTI(LN (ir PART 01 
ONE OF THE UMB-BOXES 01' 
A FCETAL CAT, AT A MORE 
ADVANCED STAGE OF OSSIFI- 
CATION THAN THE BONE RE- 
PRESENTED IN FIG. 151. AND 
MORE HIGHLY MAGNIFIED. 
Driiwn iioiu ;> 

Thn oniriluwl'nii ai tlu' 
nvilnx li.is r>ihiin(vil tioiii uh* 
ocntH*. juul i\iriuUiir *u•{^ ,-i‘n 
the M -'.ti 111 'K‘ -‘v!!- uhit'ij 

an* ii: < lMi:u*u*n* 

iwvs Til,- -.iil'i'fi.osiful ‘n)iiy 
jfrpo.sit Ii.’" < /fciA* 

jo«,vx*< Mitl) till' c.iloiiii-jirlwh 111 ih*- 
cuitiLiui' • loaljiv. The i {urU:M:< • 
cells j(i f}i‘ 

l]i0^rl^ ihiniiki’Ji :»n<l "teBat* : »}i 
soino fa'.C'. ilir> ha\i* <1 out 

oi 111*' >i>a*(*.s. Ai /V JiUil ill »U'* 
otlior pljKvf an luuption «.i in- 
SIlblKTHJSlO.ll CdiniM-'** ‘I "f 

winnii'il ci'lN with (istc'ilil.iMs 
mi(i liiiAvim* l»l<»(nl*vi‘’»sds, luw 
jx'iictivjtod {!•<■ -ul'|»*'rHi.'<tcal )«iav 
cin'.t, I'Mil I'.'s I'ftrun to t*\i*a- 
vafc manov; jn iiim'M'* 

Itt.vcr of Um' }i. 111 *' ; (». <• .i 

0»U*oh1a!«T^ : *1 

eiiihi'dili'il hi Ihv a*, 

boat* - Col lMl^Hl■}’ in lacium* Tin* 
hlooii-vi'i-scW arc o(*ciipir«i bj t'loo.l- 
cnrpnsclc"*. Bc.v*)«d th** iim* of 
osij.lllc aUvaiicc tii(' r<*riostcniu 
lua-y i«i notict'il to be iucun'ciL 
Thin invAirvatioii is }{nnliially niovwl 
on. the cartllafEc oxpandiiiR t*cy«)iiil 
it iiiitii the )ica<l of the bone is 
rcachctl, wtioii it forms the prrio- 
stcal notch or ijroovc rcprcscntiMl 
in ll^s. 155 UD(1 150. 






HG 1>^—P\RT Oh \ LO\LrI 
TIDIWL ^FCTION OP THE 
UE^ELOPna FFMTROF THE 
(Klein) Diiun undir 
i miKnihinK puwM of 1)0 iln 
meters 

I lows 01 flittencrl eiitiliRC ccIN 
h MCith (nliiKcil ( irtiligp cclU 
elosc toll iflMncnij, bone the 
mitii\ h twe ui‘.psitl\ eiUifletl 
r tl iIh 1 1\ fonn d bone the 
OHSioiis )<i»g coicrcd 

w ith ostciibl IMS (f ) ( \( i)>t heu end 
1 IPK whLK m StiOCllBt (/) IS 
M<n tl (Imp puts of the triiec 
nie r/ h ( iifihp eetls which 
h»\( he im •‘hinnken uul iikr 
nhi m ■'hipi From the middle 
f tin lii.nn bwnw nils the ti i 
I (iih which I foimed of 
f ilcilH I ( irtiluc initiix ue bt 
tomm^ rentud with sceonduv 
osv oi|B «iibstsnec deiwsitecl h^ 
the ostcobla«ts Tht \'iBeiiUr 
loops vt the exticmc limit of the 
bone arc well «hown» as well as the 
itroplix anti abrupt disippeai met 
of the eartilxge-cells 
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PIG. 154,-LOXGITrDINAL SECTION THROUGH PART OF A PHALANX OF A SIX 
MONTHS' HUMAN EMBRYO. (KeiHkpr.) 

The calcified cartilage ia comi Ictely ahwbpfl almost to the limit of mlvancing calcification. The 
osseous siihscanre on either side is ijeriosteaJ bone. The einbo^onic mazrotr has shrunk some* 
what an ay from it in the iirocessof fixation. 





PIG 155.— LONGITUDINAL SEC- 
TION THROVtiH THE URPEU 
HALE OF THE DECALCIFIEJJ 
HUMERUS OF A FfETAL SHEEI'^ 
AS SEEN UNDER? A MAGNIFY- 
ING POWER OF ABOUT 30 
DIAMETERS. 

c, the pnrt ot the sBaft which wuh 
primarily ossified in cartilage ; 
wiiat remains of the primary bone 
is represented dark, enveloped by 
the clear secondary depoail. Tlie 
-‘l.swc-* in tlic lame an; occupied 
by enibryonie marrow witli osleo- 
iiljivt>, and blooii-ve^sels variously 
riit. One long vf-i-ol {hr) 

]»}isRe*« in 'ulvanpi* of tlie iine 
(»i n>sillcation far into the earti- 
laginoiH head, most of tlie otlicrs 
loop itnind elosr to the cartilage. 
At one or two places in the older 
part}5<»f tlic bone elongated groups 
of eurtilage-cells (rr) inay still be 
seen. wlii«‘h have liitherto escaped 
alHontrlon. w, the part of the 
Ixiiie riiat lia.R been ossified in 
ineiiibnuie, that to say, in the 
o<re4ibJastl(‘ tissue under tlie peilos- 
temn, It is nell marked olf from 
the eeiitnil iiortion (r), and is 
bouiKied, periphi'niJly, by a jaggeci 
edge, the projiMdiotis of wlileli an- 
indi-tinetly •»pen to be prolonged 
bv lamehes of oRtc'Ogenie fibres. 
.V low of oateoblaRts covers the 
■'iilH'riU’bil laycT of tlie lione, Tlu’ 
'iibperiosteid layer is prolonged 
above Into the thi»*kenlng (p) 
nhieh enemaehe-* upon the ear* 
tiJnffe of the head of the bone, 
and in w)ii(*h are >een ainongsc 
nuinerouR osteoblasts and a few 
blood-vessels the straight longi- 
rndinul osteogenie flbies (o/), and 
-.onie other fibres t/>;) eroRsing 
them, and perhajiR ivpreseiiting 
libn*' of Sharpey. Tlie ealeareous 
liaving been reinovecl by an 
neid. the gr.miitar nature of the 
o««ific ileposit between the rows of 
eart-ilagc*ee!is is not seen in thin 
spreiinen ; it wouhl have extended 
as tar as a line joining the marks 
xy. Obser\'e the general ten- 
dency the os.Reous trabeculcp 
anil The vascular channels between 
them to radiate from the original 
centre of ossification. This is found 
to prevail more or les? in all 
bones when they arc first formed, 
although the direction of the 
trabcculse may afterwards become 
modified In relation with vary- 
ing physiological conditions, and 
especially as the result of pressure 
in different directions. 
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FIO. Ijfl.— bONT TRABEOULiE FB,OM THE 
DEVEnoi'ING LOWER JAB' OF A CALF, 
SHOWING OSTEOCLASTS AT THE EX- 
THEJimBS WHERE ABSORPTION IS PRO- 
CEEDING, AND OSTEOBLASTS COYBRING 
THE SIDES B'HBHE DEPOSITION OF 
HONE IS GOING ON. (Kollikcr.) 



FIG, l-'.T.— TRAX-SVERSB SECTION OF A DEVELOPING 
BONE, SHO'W'ISG THE PERIOSTEAL LAYER BECOMING 
FORMED FROM OSTEOGENIC FIBRES, low power. 

(■b, (’.iirtiliiiji' 1)0110 ; pb, periostciil bone ; »p, bone Bplenlee prolonged 
l)v ustrngoiiio flbree ; p, periosteiiin ; W, blood-vessels ; e, 
ri'inains of the calcified cartilage ; », osteoblasts loiniing 
bone upon this. 
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J^Jjslyjz^ll^lt I Js^'ij/^j (fo^ldifdi^ I'd^ij'Uji^^df^tuJfdl 

-{153, 157, 

i I L,(^ •* •< *j .. ^ ,^\i ^ -* 


m'r'if.^ujtf dis\ c y^)Ln^^or^ 



^ (osteogenic 



jy-') ( osteoclasts )^^JJj^Jy^JlJf^Jl^fJ^y I If'i^ IT Jjy^ (IRSy^ 
cd^cd^J^i <s.~ 0s^j(^2^Ul^l i^j^^Lytjjti ZdU 

■f^-'K- ^‘^(/oif/^u/'j!/ V t,y^^l}('liftfJtolf.^^Ki 

- (156 osteoblasts )^:L^J)^i 

j}ii^liyiyj\ytjiJj>^^iSl dcl,t y^dr. ff^l/.d^^ 







jr~ 


if¥oi\ ifj l/^^r^dL 

i^l^l^i^t (marrow-cavity) 

^iS/tSo^/O'^i) L •’^ Zjyi 

iZz-^^sj- (leo tr (epiphyses) 

t^^>i^^f{^(^i»Z4//^-<^^^>Kmtermcdiate cartilage ^ 

- ^lJCyit^)y^4Lt£,yy(S^ ZT ^ 

.tf _. , .- <*i y .1^ ^ f, y .b ' 
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;Zc^ ii/j£f.J}^^hj^L/j4L. ^ ^ 

1 ^ . h . ■•.. ._. HJ . * t . ll < % fej 



a>4:.vc'jfu^-f- 

(;r (bony spicules) 


iru ^ 1-,^ -i-y 




FIG, l.'ift. -L^\K'l «M' \ r:; .■•*• .. a :>!*VKi.um'U LOXd BOXK 

li’KiiM A MCMAN lion dfinnolm, 

p, f<stal poiio8t(‘uni : p‘, liont"* l:u<i 'm . * u imut* comnDscMl of csilcillt‘<l 

ciirtilajio in tlu' ccnl ic of ti,c .ui.l lr*i‘i'* -fi ii.h hc.no this ; m. nnirrow himuts 

fllU'il with jdly-likc oinlirvdnu* nminv.tur ami sinus-likc* l»looil 

Kotluo the nst»’(il»h\stson tln> ><urfar«‘< nf the m wlj hniiictl horn- — hulh periosteal ami emlo- 
chdinlml. T«<i or tlini' Oste<K;la't '<•«» .i|>o 



KT(J. ir»9.- -SBCTrOX OK THE 

ossifioatzoxgboovbin the 

HK-M) OK A LOXG BOWE. 

i‘. cartilnpe; 71, periosteal tissue with 
o<*teo^eair fibres and osteobUstN. 
This tissue ocoupiei* the “groove.’' 





FIG. lfln.~-SECTJ()>' THROViGJ VIM’FJt >1NI) OK TTBIA OF A HALF-GHOWN RABBIT. 
(A. Bidder.) under n iu»t{nifyiiig p&Tver of 30 <iiainGters. 

a, apophyals ; e, epiphysiB ; d, diaphysis; I. lig&Tnentum patellae ; c» eartilage of Articular surface ; 
c\ intcTniediate cartilage ; j>, petiosteiim. with periodical bone ; »i, pad of ayno^al membrane. 





Tio . ir>i.—PAnT or tiie kdok of tub dkvva.oj^ixo bonk 

OF A FiKTATi CAT, l..r LOnCl. 

&p, boiii' spJoulojs, v.illi -sonit' of tin* o I'inbMWi'd jn l Ixmo, nrodiiriJiK Iht' l.ininip ; of, 

fln»i(5 lib'iw iM'oloiiiiiij;? tl’.o '•Itj.-. wit.h o^Ktiblu-^ts {oft) 5H-nvtn*ii tbciii siml to tlji'jn ; 

a, L'MinilJiv (:.il(!llic dojujsit Ofjci.rrhiji iii flu* lu'lwi'c'ii ibi‘ \ r, OAlramois 

j'Jioluji t\\o adj.u'OJit 



fTG. in2.— SKOrrON of OSSfFVrNC maxitxaky bonk of nkw-bobn rat. 

(V. Korir.) 

Of Of ost;co>>l.’)!it s» ; lw>ny siibsfcinn<* wiWi o.st(;obliifit? anil nstm^rnic fibrrs ; KFO^^Ing bonlrr ol 
rono ; /*, o)ii)>ryoiiin o(>j)ncid.ivi‘ fci»sni', sliowlngiia cont/iniiotis with the ontcogenic Jihrcs 
of the growing honlor. 
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I ZwJ bV 4#'> IT I 

^ ^ iir* «. *-V ^ ^ M CJ’t . ♦ * !<. '^1. i. /_ (♦ 


(marrow-cavity) Ji/^U!(/^, 


UrfiicStZjy.. Jlli^/dl‘‘<^*UyL»/tjif^(4‘J 

j^h c/iif JiVi 

^ (Mammalian Ringer's solution) 

J^t - »h\y^Z^\k iiLi/(j»i 

if 3^ (ft ^ulj^ (saroolemiBA) 

•r^ ZTi^ ^ Y 

.33/ 


>Jiy’i^^viyh3\*3/j\f /J^^*J^^l.::^}^fl.r 

(frog.BSng0r)y^ 

4si.cyf 

i!kL^,£jj>i^^J.i;i-<(Xij:/l-'- 





^ •*”* • # > " • • 

(muscle-flpiiidlea) 

(f i itf< V 

o»^jIy‘i> ^6 ^ (C^ *r ^ cCsl^'U/^ifiJ 

J^t (was]^ -'Jfvi (ifaraen-beetle) i/jyf.C^\.*>^-'fi 

^L- i^JS h/^y ^ (water-beetle) </>^ 

0*^K<J^(S >MiSy^» j* f ^ 

f^‘>H 

•^j^>^/T wJy If^j 

Ud^Sfi <5 -/ift/f 

cV^.»-fc^(traoh0aejjj|jj^|fc)Lfry J t^e J 

yt-jX 

L.jC[J»)afjC(^C*^^^\^^iSy^i»^j(} . i 

^ - ay'j^iJC ^'i*J^i 
(fili**/ - f-^^ir ifOf^iJ>ij^, kf^ucj^* 

i,»i^ls^^(sarcoplaB!Ttt^i^y# a> V/iik 




(Rolletb’s method) ^ 

{Ja^ t— (chloride of eold)4iyt>Ii*iL/>lf^^ 

jb} Jl^H > »»^J^ C^iJ>;^>)i\ii^^ 

ji^>: 

w(VM/^ (sarcoplasm) ^ 4 

l^^<jti2^/i^2*-^'J (sarcostyles) \„.^^J^ I 

^ Ji4^ ^ 










m 


)ra 




(Cross-striated or Voluntary Muscle ) 

• ^ » ^ • i. . 


1^ \a^3 . £^ L-<f I t* (cross-striated) 



(arthropods Jv) I v4 ^ OK ^ 
^3 V— g-(^69 ^ lj\y 
or sarcostyles sad-y.*.^ i 

(J'33yf U/3 llJ>/^i/3J3 f l^IOC 

(i70^^;^bV 







in 


- tj'i 2l^ (sarcoplasm) ^ /'/A/J'i 

\i::L^j\^ itij I>p^S (encioraysium & J^jy) 



^iPi^»P-i/r'/'e' (lOT.ies 

XtiJ^ jA V /•'->*>' U* JL>>fi^)tl (chromic acid) X^l 



•Sy/'cT (iiiterstitium) 

(Hensen’s line) 

■^‘4 






in 

( Dohie’g line^jj^j^^ijJ^'^A 

fKrause’s Taemhvanef0^3ij[^l^)J^%J^^ yyl^ )^ 

-(138 

(refTangibility) 

(Hayomf t) 

(varicoaity) •S^h^ 

(soft collodion) 

y 'jp^*)i'^(y/^\ffji >^h>{)/i/f^f(f,’*>i>^ 
-iki-/j!/^af •»^ C^’v> u 

^j^fiCy \f'^u^r. 

(A. B.Macallum) 






/M 


(potassium sait‘,}tZ>i^ (/^['’il/^ijJ^'^ 


- (m Lri2^>:^(X{/>i>i/)^ 

9 \>^£t9 1 jUjO^ , (nuclei) 

(musde corpus cle) 

{j'^iim. i'^( 

(3 1 9 1^ (Jt I 


^ (163,164.168 

i^Ranvier) ^3^y<- ij'i 
lJL^\y^J V7 ' 

Z^J>(f^j(^6f^^09i- S 

- ti? ^ ^ 

t/5^w.;{itrj:>^4y^<Jj/^ ( j^/^y>W 

jrt J iV 

Jy^ ^Zi^jZy>^99/^\f^. 

*s * • 
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133 



™. J.iviya Jit'SCLB OK n'ATKB- 
BBETLE ( !Ji:TI‘-’<lT78 3L.niriXAl.f:5 }. 
Higliij* iiupnit'fsd. 

a, dim stripe . b, stripe ; r, Hnu liuc?, 

with jQt-liko ouKuu^«iK-0t5 tii'nii 
which repro&i'iiv th*. hi*eruhrilLM 


{ ft.. 17*1. I’fJRTJOX OF I lA.'* 

IE or INSEl'T TREA lkO 
V,-fTU TjTLVn'. AFn>. 

a ^s.n '{‘"iispu : 1>. «Iot*lIkP 

mt'ii «‘.f : K, Ktir.>i'- 

juifiri uni* . ".ireoiiB e!»‘UH’:M 

j'tt* k’fi '»r at least reiia<'u.t 

iin liilhic* f'V I he acid. 





yui. 371 . l.:i . IT::. 

i’FC'. ITI.— TRANSVETISK .■'.ri'riuN r^f’LK KIimK OF AN INSKl'T. 

<T.\r>'Ki» \irnr oiihojiioE. 

The 'i\n'oplasm here sl-aiiictl. and appear** hi t.li<' itirni (*i a m-tviirk. in the mcsh(*< of which 
lii‘ ihi’ hoctious of the tthrils. Notice the inritthd appe-imnci' of the RPctions of The sareo- 
>l\les or fibrils, jiidie:Uin(i .-v inirous stnirtuie. a- m the wui^ fibrils (see liK. 'I'he 

central pmtoplasm (with a imchus) is also c\icU*iii. (Fnmi a phrttoernph.) 

KHi’. 172.— r.FG-MUSCLB FIBFTS OF INSECT TREATED WITH DILUTE ACID, 
SUOAVIXG A TEXDENX'Y TO BREAK ACROSS INTO DISKS. 

The s;irco]'lu'5in is in the form of fine lines. The onlinary dark stripes of the fibre have disappeared 
in the aeiii. .U a disk. («een partly in Kectioii and exhibiting the reticular arrangement of the 
sarenphifiu . R, longitudinal view of fibre. 
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na. 173. — rTCG-MUSCLE FIBRE 
OF INSE<T, STAINED WITH 
GOLD CHLORIDE BY BOL* 
LETT'S METHOD. 

K. line fonncil by membrnnep of 
Eraufte : >S'.£., dark ^itripe fonnccl 
by sarcous elements. The sarco- 
liia'^in has the appearance of 
InnKitiuliiial Hues with (iot^. 

D 


a 



riG. 174. [•{luML- u:-: phe \viNc-Mrs( les on a v,-as?, r*RE]’.\Rrr' by 
]10LI,£TJ’'S METHOD. Hijihlv ma^ified 

.1 . a eontnirti d fibril. D. oontmeted flbul, which bn- c-. r-n forc'Mv sitictrhetl. caKFinp each 
parcous c lement tec tif -eparnted Into two parts u* tb»- i’nc of Hmsen. C, .in iincontrocted 
fibril. «howinc the porous structure of the D, an uncontractr-d fibril, 

magnified 2000 diameters. 

A. J5, and r* were drawn by Mr. R. Muir from the u'.’-ion with the aid of photojcrrapha 
d’Ip an untouched photograph. 




uy Lj l{:wii>c^ 

( hippacAmpaa) I (diaphragm) 


M}^( -I ^)!c'J^ K^>(<loreal flQ-mu3ole3)^iP^4^ 

-(169, 179 

(It2, A 


4L^Oi>^Q/‘SJjs)^^Jt{}>\^ (sarcostyle) ^ 

^iV*^ 

(membrane of Krau8e)\//4/2-.t^ 






if* 


<j2^?sarcomeres)<i^7i J J-?!/ P" 



^L-lrU^»— / ^9j[ } 


*^ •( m ^ prineipai oisks * ij {j- wiy. o » r\J Uk 
Ul [ 4:C03 2 -^ 7 ^LCOiP^^- 



•' A 


B 



VXQ. l7r>.--IS0r«\TED SAnCOl'S 
■RLKMT)NTg OK A WIKO- 
MUSCLE, SHOWINO THE 
'HTIU’LAR OK 1’ 0 Tl O U H 
STin'OTlRE. (’utouJ iuni uLo- 
tognipli. Mnpniiletl h7t> Ih- 
mctfirs, 

At. H somo seen in iii‘<>tric : h 
«>n thfi ilat. The t^vn liu.tht 
bnillL'.^nic 



i rtE 170.- DrVMJ \M OK A 

I.V \ AIOOKIJ ATM.V K-Vl' KNDEl) I i 
DITH'N. A, ANO [\ A rt JNTllAr I' K ! ► 
I ONDTTJOX n. 

Ky K. of lC>;jns/': //, line oi 

<i( lleii.iMi : S. J:., tNirlferotis .s;a- 
elcfiK'iit. 



a 


H(i, 177. —LOCALISATION OK 
POTASSIUai JX SAEOOUS ELE- 
AlEXTS OV AVTNG-MT'SCLE OF 
IIKETLE. (A. B. .Aftirallnm.) 
e, iv'»tint: : b, eontrncted. 



A B 

I’Kf. ITS— I.T!G-Mt:SCLE ElBEE OF OHETSOMELA CnJRULEA 'WITH (FIXED) OOX- 
'VllACTION' VAVB PHOTOGRAFHKi) I'SDEE POLARISING JEIt'ROSOOPE, 1 

.1, with iiiicriif sell nicnis ; R, wltli nrnseuil niuols. 



R 1 





/FT 




(arthropodB) 

j^jjiJi^JoifiL^t. Ut^ij 

(aooeaoory disks) 

/i^>J X< 

f(i7f^jf*^‘( ^.jSl^ctUji ^(crossed niools) P(^ 

{daahlyreiTactme)jlk^l)3(^fJ^i>(/jl^,,^lrj^^(/y 

A )§3i^ (anisotropous) 

uy^lll(/fL^l (singly refracting) 


(isotropoos) 

-KV(%y^) 

(Merkel) J^ 

^ i>/V 


•^Lf^^shwie) cC 

-l-^>ir'(lT8 (fixed) 




,aL 



(jC/j>)iJtl.\f,^^ijr\,J^^^t>^n<c^\j*J^:^ 

(polarised light) 

(anisotropous) 

(tlieory 

reversal) 


jfCc^lfli^UljJ (refractive index) Uuli^ 


/lL>i/Lh^ujf^ ‘V-^iT Irf? 




Jt;wL^(TOeohaaism of contraction) 




Trf 






-1^ 1 1 w^L-y/^ I JflPhj I <Sf U ^L^ohi y ^ J \f 
o>(jcijjr»^jf>^^isd\c^\ (/l>*»;^rt Us£! 

r d »-^it^ I f/^ t^(electrie potential) 

>)^^4 3 ' ii ^ 

^tTj^ itf .4jl- ^ ^li(j> 



«i<>Jo^J ,j[\^\j^j» I fU l/l/lj XLfj^t 

Mfc-» {^IjtaC *9^ {/6\i^'—^^(Xj‘^>0a 

(aarcolemma ) 1 i>*- 1 ^ 

0 * 1 —:^— ^ - - < f . (f 

{jZO :^J ^^y} 9 .Aj^ ~ 4^1 (jyj: 

tfj I ' - J* If' ^ (iodiaed iteram: 

^yif/y> I dJ'if^cjJ^^ i - jf y*j (J^/wsO^- r 


Cjf^t/^i^i^Traite Technique)^^U.(Kan»ier|^j^Vjf^^>J»i^ -oi 

/(Slif (muscle eadiaga) 








. 'i p (dilatations) 

rrw^jox^i t 
(boraxtl5t4/l^^L^®^°™ carmine) Cif-/ 

carmine)' 

* ^y * *y 

-tJa^J tv ("kl-J i jfV4S— 






(/yj 


^^JiJTMj 
JC.C^[ jL 









in 


, . iytu!(iJ^J^dy 

J«* jTI t **^ L. 'J' 


•JS 
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-{182 

latency) 

(perimysium sd^ 

Atf't&L- ^motcr end-urgarsi.) (end-plates) 

Ot^J (sensory nerves) 


.^t‘l e J 1 .< / /_ 1 1_J._ f“'l» 
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(sj-ueytium) 




•. r'vlS'’! 


I' •* • 0 oi 


.4 




TIG. is:}. DTrATSLOPTNO misn i/AT?. Fn^TlKS. 

J, «*lniia.iti'rl Of'U ^•ith Iw'o niirh i fnuit iirPiJ •iUf'i']’.. 
Slrii\ti(»!i is IfOt'njnh'.if in Hi- •?•'.»*« *nn* 

►Ml* of tlv^ rel!. Kox > 

B, from hmnaii f i»tns of f.u\v nmnni^. (i.'.insh-i ) •/>. 
rcutrai protoiilawni with '»‘'er.\i M‘utU'rrd- 

fn it : j*, conunpnrmjj Rairrimnna, wi ji '■iriitrrl 
iniisouinr j^ui>.st»nn<* (lcv<‘J >pin<£ ituiuoiliiitKly 
. it. 

( , from bnmui fiatn** of tlircc months. (Hanvipr.l 
'i'ip* '• HHhs}jinci*, f. now nlmost f*nr.l(>ai‘a 

I)h' pij ;)}(•». •'? {n»>t#>|4asin tf ; only on^ iiurlmis, i>. 
I.s rrpi-’-i iiJi' I. 



8 



rr{.‘. lii.- : l\u KrmtKs FitOM 
T'IE IIEaHT, MA(JXirrK!), SKOAV. 
LSG illF.m ‘ IKJ'^S-STIU.K, J>IVl' 
SlOiSa, A^’D JVNCTIO^’S. 
I'itifjer-Si'ldol.) 

Tho iiuvlol lu.il c.img-li'H'.*? »r.‘ on! >. r,i,. 



Krri .iss.-mx iirsfjULAJi I'lBRE. 
(■r.ixs I.MUJM TUB IIEAlir. Max- 

iijiU-d 42.') 



FI(.t. iMi,- I'Oii'l’iUN'J OK MV>OLK FTimKS \ : -- ■ 

(V. Palciowsk-i. 

II A one of tlio sio-caHed septa traverses the pnitnpi.i ivj jfl- i.<i: 5, if. i 1, 
well as the striated substance. A second hH-oinp' •» ■ j-r-jif.. 

H B a nucleus is seen at the siirlaee. anl s.T^es u* 7., r ru 'uveKtlnp u vv 

Notice the zigzagging of the septa, un .ipni.u.-.j.c*' .. tjiMii: not iiifreiiviei*;-. ' 
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C>l0'HAiss 

4^2^ ‘ ^ iJiuCo^vf\ 

t (mesenchyme) /i^^l*>;/-^t.^;^^>'4p^/tf>J^L-rl*'tl/ 


JV" 

Cardiac muscle 

{non-fihtmated)^liJ^^^^/iyj(^J;j)fJ{^cJL J*f 
J<^VJly / j 






-<^/t^wl^"c'V^i'>%>^4^ I 1 43 

i ^J^Jl^if^{H.E. Jordan) dJj lf,(/l.^l 

(Martin Heidenhain) 

(suture l^J^ 6 'JtJ'">’/> 

i^'lj^iJ lines) 

^(f (Schweiggef -Seidel) 

(jX (cell-junctions) 

(uuiiiucleated) J/y L-^^A <Ij^-i&nacertttionto<^^ti 

^(Wemeryi/jjif (Palczewska) 

O^immermann) cZ/Jf'] ^ 

(segments) ^ 

di \fJ» I ^ (myoeardiam) 

tA/tiU^(Purkinje’s (endocardium) 

(m^j>it } utl.ifijiy^il'AlijiijliiA^ijJ^-i^o^ 

Jty^,4f^l''J^lrJ^(syncytia,l thsoryj (286^ 







H(r 190 110 I 1 

riG l-iO— MlSriiLAK riBR£ BIB rpr;M Thl MTiJ- 
OILAB r-OT OF THE SMIIL IITE^riM Hi(,lil> 
magnibed 

A (oirplete t*ll, ‘-ho^lnii tbi! tiucIpo" »ith intr d ir UPt- 
« irk and tbr loDgItuaiiMl b>illLtti(/n of til" r I dbittancCr 

riG 190,— voKTro^ or \ plaia jiTscrEfEii,, know- 
lAG FIBRILS WICHnt res CITOPLASV Fbotognplk p- 
Magnifled 150 diBmetera. 

1 1f, U1 — FLAIK HI SOLE FIBBB, 8H0WIBB Kl CLBCi, 
fBRTBIOLB, Aim CYTOWASlf WITH FIBRIXB' 
fLcaboisek ) 
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146 


-ri . ' . 

, JLUZ-l t/TV (<*1^ territories) 

(188 

(syncytium) 

« 

(Now Striated Pi aik or Involuntary Musca.®) 

cji: iM 

-(182 yf^) ijL-J \^3fi<z^\^> I »(/i[l^ a 
(intranuclear) 

(centriole) 

(flbrillated) Jlj w(^^^,)ltf^-(19l 
(cross-striae) t^l> 

ic^ ^3^i(s^yk ^^9 P 

(boundary 

^ i 'V Rbrils of M, Heidenhain) 

'4-1"/^ J>w^(<S^t* ^ 4 -^ 





l{^' 

(fixed C}c^i^]lftifl 

CC. M‘GiU)^<' contraction waves) 

(filaments) 146 

il#^(^(f^inteBtinea)>iK*Li>»j (stomach) ^.<4^ 

(Gullet) 

^ Ji jfi^J' ^r(alimentary canal) J I' J \m(Jj L 

(miaary bladder) i(>l^d>(3dcr<yil(trachea)j;^l,>^ 

tv^i (uterus) (uretorB).cC^(<'y->l 

>>/ (spleen) J(^ (prostaie) (Fallopian tubes) 

^jL-^Cmnscle of 

(ciliary muscle) i>w<^ 

y» / 0 ’■ J tfori t t 

fTtiyUU^^UJoj/ 

Clt-^Qiair folIicle8]^i^l[/^/1^4^yy»^>^4^,^4.^ 

(dartos) 

Jjf i^Ci* (areola) ^ (nipple) 

'l\^\'!!fi^{/\^^'i^J/ (smooth muscle) 

^--^s^entoderm) 

l-*yy UltJj^C^^sL Ip jJ* 

(myofibrils) 




fr;. liie.— ruAy^vcasr; sticriox of plain 

HTSOLE-FimiPS 0? rNTK:-iTi“vE. Photo- 
sriiv'j. HasiiiiUcil -tOO ilijiii- l-.-t .. 



VKi. ltl;l.~.\a'SCLE-CELLS OF INTES 
PI.VC, fSzyinouowioz;.) Msigniflcd 

Till' I'lhr"! .!rc- rf-presented ia lioigitiidinal 
S'lCtlnii • ilid interstices bctwci'ii them 
nre hpon to be bridged ivcriiss, liy flue 
il 'rils. ■ interstice ; n, nucli'us. 



Fill . OKinNARY tYHITE OR 
M YT'.l A N ATER NERVE-FIBRES, 
SIKOVING A SlN’rOUS OfTLINE 
AND DOl'BLK CONTOURS. 
(.Sliiirpey,) 



FIG. 195.— FINE MYELINATED NERVE- 
FIBRES, PARTS OF WHICH HAVE 
ACQUIRED A VARICOSE APPEARANCE 
—PROBABLY THE RESULT OF MAKIP- 
UL.ATION. 








1 1 "! 

)sa/ t — {T 

-iji- Jjf ^ J uP (s^ifcfijf I lyj /Xy 

1^ i 4f:- c'^ ^9ijCf. 

,JiM^ (synoytial) 

^^^t’Vjc/^NuBsabaum Sieili) 



(Bcmi-aescication) y^ioC 

/ ^Ja t a %)f 

*l>\P^l^tlt^tfiJa^J (myelinated) 
j^fnodes of R*nvier)<./I^ 

(mydin sheath) (neorolemma) wiil^ 

i/^taHaJ^O^J l^ta^6j*;j (contour) aXj^ijC 

-^J>^ ^O i^JJ ^ t — J (non-myelinafced) 

*'^1 '^1 

-yyyijf 

4/ L y^Oijf^a lij^ljf/'ja I tft 

irr 
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FT^.. JSn.-PORTIOKS OF TWO NBBVE- 
rTBTtI]« ^TAIlfED WITH OSMIC ACID, 
YOU>*G AKTHAL, Diagram- 
nirsiis'. (From a sketch by J. B. Nealo.) 

K, 7? iivaf's or conslricttens of Kanvler, with 
.L\u ('\iliiflcr passing through, e, nenro' 
lemma of the nerve : e, opposite the midiUc 
of the KCgnieiit, indiratca the nucleus and 
protoplasm lying between the neuroleroma 
and the myelin sheath. In A the nodee are 
wider, and the Intersegmental substance 
more apparent than in R. 


84 






iff 


iil ^ f J ^(S^iy^siji i/( 

I /\i. r 

4^^ I erf 

(\yitinexiT'\m)^^J^,iJ^dj{tl}*^ Ji I Jil.i'lf^lf^y^L/’Cfj 

-^j3fiJ*^^ii*^<c^»^<r^Ji^^Jtf^0eflio«) 

(leduced silver method) 

(stump) 



jf I (myelinated) 4/^w^ t^«si_ ♦ , 

(cere'brospinal neived)^/ , (non-myelinated) 

iS^, (sympathetic nerves) w UiJ-ity 









T • 

>» “4^‘^!r'^-],a^-'-^*/X (va^) 

ji^^l (medulls'ed) jh (^ye^inated),^-^^ 

fi ./ ji T L,‘. ^ 


(tough) 

fc-^i^vjbw/y I, (neurolemma) Jyj 

nucleated sheath ofSchwanja) 
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106. 198, m 


V^lr^//y'-(constrieting band of 

^<s!tc /I (intemode) g Jcl^C^d^jg 







tl 

ri(J. l!‘7.-.\ SMALL PAKT Of A M\E1,IXATT:I> i'liJili:. Vi‘ry 

liigWy niatnii/u’jl 

ll’he fibi’tj looka in optical flection llki' » tube — I ipiu’C tin' i»-rni tuLiilsir fonnrrly 
apyiiiecl to these flbres. Three iwitial breaches o/ eonUimhy or clefts .arc scon in 
tile myelin sheath, which at these placos* oxljihits a leiKioiuy to sjilit into lainiine. 
Cicflwiicro tlto myciin flhuatli (*ho\v» eo::^'ii]ation>api)ei;>M]<‘t.‘<, At n is a nucleus 
holoraing to the iienTolemma, omKfMtjil iu iirot‘r.)} : tlic outline of tin? 
iHieicu-’ hseJf IS iocussc.i. 



The coai^elJ'tjdTi .t - hi ami the axls« 

(•ylin t-r is slij:htly siiumken aw.ij .ai'-iliu* r miu- r *1 •hstiuctlv visll'le, 

On i];f ii\'ht tije avi.s cylin'U'i .'how.- a lA-Jiltn oppi .••.•wm . 



FIG. 199.— 3fBRV35-FlBllT3S FROM SOIVTJO A'KUN I' TXCJ.mf .\*G. r.RsroK^ 
SEVERAL ORDINARY LARGE MVELLNATKO I fRRES, A XOX-MYELl iVA- 
TED FIBRE AND A FIXE MYELXXAXKD FIBRE. Osiiiic prcparntiuii. PImiIo- 
graph. Magnified 300 diametcrB. 





F.ro. liOn,— y^RVE-FIBRE PREPARED “WITH AtJlD. Photograph. 

3tIagnifio(l about 500 4iiam«-li.r-, 

A co!;strifiioi: of jlaiivicr s-ecn. The iiitorval? \ i-i :j.n luyeliA segments 

hij- . 


I 



Frn. iZOj.-IlKTrCVJXM t»K A'l.! JloKKK.a Ks s .•‘HKATH 01‘ 

NFllVK-PirhE. I’l.'.t'jii-Ji.fu M-I-I.iii- :m ■!'. 



FIG, 202.— L0KG^TVDI^'AL AXD TKAX5V}:R-r ''r( ;r,>x OF MYELIMATED 
SERVE-FIBUE OF FROG (</‘^5UG A( ID ,\.\D A( :J» <After BiedeniianD.) 

The longitiidfaalsectioo show*; one j-.k, ruy-liu cleft-. The fibiDlar 

stnictnre of the axis-cylimicrfs shown In l-iith anU tr.jnsverse ■section. 


FIG. 203. — SECTI« ►> : tvi: 

XERVE-FIBRE.-^. H--;'- 

diameters. 

The nerve was hardencil in pk-jif* -ri.] 
.stained with picro-carmine. Th"rt>ii.'<j 
stilation of the myelin sheath i- \«'ry 
apparent, Di one fibre the ray^ .m* 
broken by shiinkage of the axis-eyltniler. 
The fibrils of the axis-cyRndcr appear 
tubular. (From a photo^pb.) 










/a^)<^0yi 

- (199, 200, 202,JJ04 ^s[Ji) 
jff})»(^J^j4:C^,.^J^jjr (axis cylinder) a/>!// 









m 


(210, c 

JlZ-^ U ^ /jJi^lyiJ^^l ^(j>recipitations)k::/L Ujly f^> 

. (A. B Macallum) 


i,(GagkeU)J^^-i^^fc (pre-ganglionio autonomic nerves) 153 


^spinal accessory® 


(cranium) ^/:(^j\> j'^c para-sympathetic) 
J:^^ZJ^i}>'^jJ’jJ^^Oh>i!l^^^ (sacrum) 

(autonomic) i/‘jllfh)'^\^.0 
(myelinated pre-ganglionic Si>Tes)0^J(^^ 

(non -myelinated poSt-ganglionic ^:A(£it'(J^lJ‘ 

^(^y^(non-myelmated fibres) 



fra, 'iiK. -tjiii; L'fiiv (U’’ i'Ki2 i ■ 1 ' ri; ui a > .rr. >'iw\\ iNi' i ue VAK,iATt(»’!> 

T.N' 'ii' l l -> I'DSSTlTl'E.N i' V.H-:!/'. Vh )i )l-i .i •! 301) iliiinifti’T^. 

'1 no wd- o.-'J vt.'Ji o.n }' 



lie Jn-.. \mN'.M\BLTN.\TED FIBRES FROM A TKASBI) PRBPARA- 
TfoX <il)- VAfJUS OF OAT FIXED WITH (iSlIlO A(^in. Photograph. 

About a flozen nou-inyulinatod flhras arc inoluded in (iio photograph. Besides these 
orn* orrhnars’ myriinafced fibre and three fine myelinated fihivs are seen. 
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FIG. 2n«. — SECTION ACROSS 
XOX - MYEUNATEO i-tRIlHS 
(FROM THE SPEEXRi SERVE 
OF THE OX). Tnnkott.) 



FIG. 207.— SECTION OF l’.\RT OF S(T.4T(C .NERVE OF MAN. PhotoRraphed 
from a proparatiou by H. PrioRlc. M.asni(ui! 60 dianirtcrp. 

A dozcp OT more funiciiU of varioos sizes arc incluticd in tiie pliotograph. The fat- 
cells In the ei>lnciirium appear as olear spaces. 
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FIG j(» w(jr(»\ oi nn (itixri 'iv v'jfr k ui im l\i I’ho- 

t( ^ \ ‘ ml UI lu [ u It u n ' 1 •'Ul Ip Oh tUc kft a 

iin 111 i> oi 01 111 \ II » «. 1 

n ‘■MU uMu .a ti ♦Hcru ut in ‘icp'xr te perineural «hcatbB» 

hut a 1 II Jf 1 t in nr i it Un vi " h » >in inoiJ<ritU\ Jirpp ninl flJiD 
iTi>eliuitol I Till •f f 1 ni 1 >f non ui\clnntpU llbre^ The 
ii|) ^1 ] \ i ui II u ilm nn^lmitnllihn s (lorivcd from 

thrthoiui 11 1 1* n t I <’» '•MUpitlu tie incimle? a himille of 

motli 1 u 1> 1 1^1 m !i * II I 1 M 1 ij » 1 tin. a mus luBher up 




0 ® ft . *■ 6 " 

6‘>*-4 .-."H,?, . VO- 


•d* 


O ,. W «•. - ,.. , 


•.V-. o 


Sg 

U<P 

*9«> 






o . 

0 o:! 


’fP’o-. ‘*0 

^ 7'^"* ‘op 

. * .-K-? 


*■“'' °'i^°'.^oVoy’#ip • -iv ''v-'v 

o.-o ■. j^o'-iaO '■ ■J'j. ,,'."i"-'. 


r ■■ ! v/'-'' •■ • "■ - 

-r ^'y':-.' - ■' 

O •'!' h* r.'-'t. 

' s*'-* 


L- ..o v>",o’ V ^.o 

j «(> \' o • ®<(’;^-s» 

.'.a... 




. '- JT-cV 

.fe-At. ;■ 



Si/miU’t'ntt- , 

i'l'J. -Jill!!.— .mM’IO.V OF VAGO-SYMP.VTHETIU XERVE OF l)(Mi JW’UJDIXG 
V 1‘OHTCO.N' OF EACH XEtt^^E. IMiotojinipbod from iin <i^i)nc--l!iim'(i prc- 
ti'UmOou inado by E. 'iVtikatfiichi. 

[n III- iloji tlK' >'ajziis und “ymimtludlc in tin* iicck arc included in one l oriDciir.il sheath : 
thrii llhros arc tmly separated by a septum of endoneiiriimi. Tin vimuB con- 
tains a. coiiMdi-iMbk' number of fine myelinated and of non-iiiyclinarrd fibres, 
bc-'idos the ordinary myelinated fibres whieh are f*f Inti-nnedisiu- .-ize. The 
ecrvieal syiniiatiiclic U whollj fonned<if line myelinated flbies. 



FTO. 210.--XEKVES STAINED WITir SILVER NITRATE. (Ranvicr.) 

In ^1, the epithclinl-llkp laver of flaUened cells bclonpinp to the Bhentli of Hcnlc is stained. In A 
and J3, the cross-likc m.arklogs at tlic nodes arc exhibited. In C, a single fibre is shown more 
highly magnified, with Frommann’s transverse markings of the axls-rylinder. a, constrict- 
ing band 7n, myelin sheath ; ry, axis-cylinder. 
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'b \ r,..lir, ^1 ftfi'i , rAjLii ( c-rev'y (5i03 ^a^) 


15'i. 


‘/posf'-sangliouic . 

(funiculi) Ufii>^f: 
JL^ii/f - (207 ^^^^dissc ^ *"^ »* 

*?X' 



J j:;ii U^ (perineurium) 

J> J»/ - t^-^Ceado'ieuriiun)^^ 





^LA^^y^jialL <JjJ99$tiJL 

t/" ^ (perineural sheath) 

«t^^^^(sheath of 

{ *{-«*’^l*^-'nervi-nervorum)^y f> 

J^end-bulbs) 

-(Hoisley) 

-(174 ^3/1 X^\^) 




^f) (J^i 

(„^|(fspinaJ gmelion))J^(fi^^^l^(}lL^lJ^.,l 
<SJ^- 

•jf|^^i4/5^tr^(thymoi) ^«CcC J t 

(ganglion cells) 

•i-Tr 1 

w/;4 1 

»2J(</t^/(5C^^ i/u^^ Vw-' 

•^'•UjJJj^^^^^Cperigauglionic connective tissue^ 

(spinal ganglion) |r»y) 

j (gasserian ganglion) t 

(sympathetic gauglion)A^»^|^{;j^^ 4 J^ f v;l 1 - K 

{spinal) (f'i^yjf (sympathetic) 







sublinsite) *— 

cii'lif-^ I C^ci>*^ » (picric acid) --L-^f 

(formollO*/. ) 

(paraffin ^ 

(Ehrelch’s methylene blue 

(Golgi’s silver chromate ..^^if’t'^.^j^jl^if^/method') 
(Cajal’s silver reduction method) 

“ethod) 

(spiaal oord)t(^/</^Ti^^t U?- •* 

j J. ty^w^|r^(«rey matter) 

■■ (lumbar enlargement) /' 

^ (ventral horn = (^* 

iyX^c>74" 

fljy jr^ (pigraent)i'>/i4 

T/ ^ <x., /- n —N 


yr,&-- yj* • 

(fibrillar structure) 

(cerebmllar cortex) (cerebral cortex) 




Itl 






jt\ (medulla oblongata) (spinal cord) i 

(Nissi's (brain) C/lj 

method) 

Jl-/ 

(iSL-i^/^U*(neuro-fibrfls) 

(rat) 

L't^j 

Jtf‘l?^ilii'^p’i/,>y)^t^(/(neun)glia-cells)Jj^^ 





^\j> I (lumbar enlargement) * ^ if ^ ^ J . 

<^c£ (sciatic) 

^ a i ^ 

a£<ivJ^ (chromatolysis) 

x/4^ <rc/^ 

y. V 



Jsi (nerve-cell or neurocyte) 

^-44S7 (axis-cylindcr) 

I .Lf/ 

jty^ L/} l^i J:^( »i 


(salivary glands) 

/r. _ , .. I .5>’- (• . - ^ 


»* • ^ ^ ^ y ^ 


(myelinated fibre) (non-myelinated fibre) 

(dendroris or d entrites) y ^jy 

^ Ij (f‘ytoplasm)y tjfp-. 4^^^ 




Flf'i. 21 1 — NKHVE-OJrXS, STAINED TV NiSSL’S Mr.TtTOD. X 7.'.0. 

A. frn-Ti vrn^va liom of spinal cord, monkey ; a, commoncing nxon. D and C, ifum inml 
nii'ii'iis. C, shows Nissl degeneration consequent- on section of the facial nerve 
ions to death. D, from reticnlM formation of pons, dog ; a, part of cell 
v.'liif“h id VOS DTlKin to axon. 
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FIG. 212.— MOTOE NEEVB-CBtLS FEOSI THE DOG. 
t , riornjal ; h, after a period of prolonged activity. (PhotoRriiphed from preparations 
hy G. Mann.) 



FIG. 213.— CHROMATOLYSIS OF TWO KBRVE-CELLS OF ' "Y'Xl. v‘v v 1.' ? 1' AliBIC, 

FEOOUt'ED BY SEVERANCE OF MOTOR NERVK l.'» J'/.V.-; ’-r CV."': T. i.Y. (Ciijal.) 
In A, the chromatolysis is rather less advanced than in i?. Tii both, tl:3 nnoleus:? illsplaced 
to the periphery, a, axon ; h, c, chroTOatoiysed n 2 ll-sut>sta£ice. 
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I’lO. ; 



XHI’.VK-CISLL FllOM THE HTTSIAK SPINAL OOBT). (From 
PrPU.iTit, Houih, :uid AlnillanL) 

a. axdft ; rL di-iKii-riiis ; n iiiiclaus with nucleolus ; p, i>i(uiicut-Knmuics. 



I air 

(neupo-fibras) I 

(masses) »^Jj\*s»>jlfic ('^v(J^^)vlil^.(Cowdry)^^^iC' 
(basic granules) 

(212 

^-<^>6^(211 Cand 2lS)JU>)^^y/^IJ^Ujl^^(J^^ 
^ if T?C^‘i^ I# <C^ ‘*^’* ^ 

^yj^jfyl'LCdJ-^O^^ (nucleo-protein) 
u;}^c.r^Lto;^isf^^.- (Macsllum) 

JWyTtri’c^cC ^ ^fi £>tc^ jf^pigment j^ianules) 

(locus niger-locus coeruleusc 

-4-(;:/>6<l^V{r^^ (pigment) 

^[uH (cyton) 

1 l^*i— ^JiT (neuro-fibrils) 

^(Max Schult2e^.^i^/’’^t>(^ l-r ^ 

jhiAu^A- (Apathy) ^ IjUsI C/ 








(superflciftl 

{J. Turner) reticulum) 

(neuiogKa-cells)^^^^^>^^,.,..-''^>t^ 

. (217 y'y^^) (deep reticulum of Golgi) 

^J^j/ [canaliculi) ^O'^ij\^0<^JiS^ 

i- <^Ui-(E. Holmgren) 

/ ji ^ il^cC Uj^ 
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5 (trophospongium) 

^ (electric organs)^^^4i^l^nialapterurus) (electric fish) 

(Mdfi-cylindei 

-<Hnerve.fibre-prooess) (Deiters) process) 

4-4-(f 
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IKr ai'i- M3RVB CELLS OP KITTEN (mOM THE ANTBHIOE COKPOU V 
QITAERIOEAI It, \) SHOW ING NEUEO 7IBRILS (C vjal ) 
axon , ft, c d,y luou^ I irts of the mtmcellular plcxns of fibnls 
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FI« 219.— AXIS CTUND^r 
PROCESS OF A Nm^L 
CELL PRO^ THE '^PINaL 
GORE Scbnltsc ) 

XX. portion of the roll l) 0 (]\ 
our of wtHCb the flbiiis of 
the a\l^c^lmUe^ procc«>8 ^ 
are seen to eiuprgp a 
thi« prorrse icninn s ^ 
m^clm^lipith H1{Ehh III h, 
hui 
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Ad 
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(neuron) „^4^ti^^^4^(neuraxon) (axon) 

/^JU^yjiJ^^* (JW^i»^«(eouc of ongix^ ^ll»fjf^fitO^ICL 
(protoplasmic OsJ\ij‘^l. (Deiters) 

(dend ritic proeesses,,^^^^il/^^j^)ty^/l5ljCif<^|/'t4^ processes). • 

(axon) dendroii or dendrites) 


C^^adendrites) 

L?!^^^(>^(unipolar cells 

multi-polar}((;;fP^-=bipo]ar) 


(neuro) 4-/5^^ 







fai 


<^llf}^Aj^jl/ If ^ y/^ X ]j/o^^^ i/fl 

I -(2i\y U4<^ 215 ^jUjj 

t-r^LZ'-L^^c/yUi? 

(ealyx-like) 

‘^'^f -f- 5 't 

vyl^-i^4-'’^v^ 'X ^ 1 9^-' '•^4®/^^/ 

(''ori<^i>ih»))/&j,iJll/t^^tr/'j^J^,ji^ZX/2^ 

-(222.^^) 

(Gtolgi^ chromate of silver /^(j^ 

t^sa method) 

iXiJ'J I - ( 223 ,c - ^jXf) 
s/w^ )j>. if^ j 





FIG. *221.— SFiy.Mj Gj\N0lJ0X-rj5U^S AN]> rUiin^S r)i< i^aY SHOWIIS'G this 
BIPOLAR CHAKACTER OF THF ('BLL.S, 0«nuc pK'pttr.ition. (Rjinvicr.) 

t.,h, luTgC! myclinato(\ flbtcs iiiodiuinFirAMl inyvUnntod ; /•'.(Miiistvictiou of Tliinvior; 
a, s»hcath of ganglion-poll ; /r, «, nup.loi of slwiath ; c,.)! ; Hs luiolous ; r.a. 

axlB-cyliiider process cntoring tlio ci*ll ; a similnr propo'-s !>» a,M-n onuTsiUiK at tin- (ipnosH p 
polo. The myelin sheath of isstaiucU black hy tho osinio acid. 





FIG 222.— PEKICBLLTJLAR HBRII.t ABOUND A iABGB PYBA- 

MIDAl CELU OF THB HUMAN CORTEX CEBEBBI 
I am IndaMed to Dr J Turner fot Hic drau ing here reprudurol 
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FTn. 224.— CEIiT4 OF TVPK II. OF OOLGI. WITH SHOKT AXOX K XMIFl' 
> >Ci TKK ADTAI KXT GREr MATTER. fiORGI METnOD. ((’uial.) 

ft, ; 1^, *ls <lcntlrt/iN. 



FK;. 2:^:..— SYX.VPTIG CONlfEXIONS OF syMPATHF/fIC (!ELLt« FROM THE 
SUPER TOR CERVXC.AL GAXGUOK OF MAX. (Caj il.) 

ooll? .1, Rsliow well-marked infcraanpMilar denUmns ; r, i}. s.vn.npseR between derKirorm 
outside the ccll-eapsules ; E, a fibre, whieh is itself RuiTotmded by » fine spirally wound 
fibril, passing to a eel! and fonnlnga synapse with the cell dondrons ivitbin flie e.'ip.sule ; 
0 , a, axons ; r d. e, /, extra-capsular dendrens. 
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« i^t l^wli«^<' 



(sympathetic retina) (olfactory glomeruli) 

(225 /s^JUH gangJia) 

^ (pons)(^t (228 

(central accoustic nucleus) z.)iiiV(j-f/ 

(neuro-synapse) 

. a /.. • _ ,1 ^ .1 L>.i' 


f-cf-u /»y'-^. 

4j^^*^(neuronc t\»ory') 

(chromate of silver 

preparations) 


(neuron) 





lfiy\as'^C^^hidJtP ^ (nerve degeneration) 
(Apathy) 


^ i. ifja^ IV^ 6,-^ u 

(independent jfi*f 1^ •» i^f a*; 

v^y o'-/ 1?>> j iJ 

if-J ^ C^* 

(efferent) 

l/j1[dendrons) 

’ ...... *.«••* 


Nervp Ganglia 


.ijdboi; (a®’’. ®®* O^)0^-^i)l 

sneurolemma) 




BIG i2f — ^nBOBKATION 01 COT 
T llERilS lEOM THL ]')OR‘.\T 
ROO I 1 IBRES ABOUND CET 1 S IN 
THE EOIlis'L HOBS OE GBEl 
MMTEB (Cijil) 

A flliii at iloisil colnmn 1 

iKm dorsil not, B oolhtciiK 
C S nenc oell«i m dr*' mitte" siir 
rounded tht Hlori«itioii« of the 
eolUteruls h in arboneatuu slionn 
scp inteh 



D0IIS4I BOOT or OSE OP THE S4CB \I NFE4 TS 01 THE DOG 4S SEES I MOB 
A LOW MAGMr\ING POWER 

a, uer\o root cntermn the Ringlion h flhroe lci\inglhr Einglion to ]Oin the ini\ed '•pinal netve 
c conncctiie tissue Goit of the fcanglion i pnncipil i,roup of cell bodies with Tbros puseing 
from them, to unite iiith tlie JongitudiinUy eouising neisc fibres b} T shaped junctions 


lOS 





FIG FROM \ SECTr(‘' • ‘ iJO«. ^il \L ( \■^^^IO^ SHOWINfr DIP 

1ERE^T TlPF's 01 (jll P Mijntitd 240 di m tt 1 -. 

TJic cle'ir pitch Gee oi N ii i in r d (ill hniljc i® the place of 

origin of tiie i\on Sjt r J H li 1 \ hrmik v\m^ fre n tie nucleated 
capsule Notice the <<11 h r nt 11 i luli\ * * miie c lU with the 

lugcr md clearer cell® 



FIG 229.— TWO 8PIKAL GANQLIOX CELLS, SHOWlh O BIFURCATION OF THEIR 
NERVE Fl^RE PROCESSES (Saniier ) O^znio preparation 
n, nuclei!® of one of the cells , n', nuclei of cap«iilc8 , , nuclei of nanolemma , 

c, c, c' c', constncticms of RiinMer 
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FIO, TTPIIS OP CFI?7)BllO*sriN.\L GAXOlitON-CI}W.S» PR02H 
VAGUS GANGLION Ob' CAT. (Cajal.) 

/?, lArfffl cAlla with jiiiK U conwiutcd commcnccnioiit of Axon ; C\ J?, smnllor 
cells ; £, P. emalleat l elU, htaiuUig darkly ami wltjiout axo)inl convjlutiou. 
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PIG.231.— PERICELLULAE ARBORISATIONS IN SPINAL GANGLION-CELLS. (CajaL) 
In A the arborisation extends over the cell-body ; in S, It is limited to 
the axon, a, 6, r,df afferent fibres. 











(sp::ifj f^augli 



^ * i 9 

-(nerve-fibre process) Jb^/fpL^^newon) 




pi (m 

(IJubev, cajal) 

<L-(Nageott€) i ^Oi^}^t 

-(226j 236 y^li^t^X^^^>^l/(intra-capsular)^^^^ 

(axon) y^/ 

(plcxus)^^ 

(i[^^t'^^jilJyJ^JC~lf^(TUin ( 888 , 830 







It 

CjS^U* (pericellular-plexusea) 

-( 237 ^^) 

i}:tLJJL.\>Lj/tC^j:^ (234 y^ j (jt^y 

^j/jp ij J^jj I 

^ i^tjf 
^ ** * 

^ (rabbity bare^ guiaea-pig)Jjj}^lp4Ci^Ji/^(/**i 

^,^^di(i'(Xjii.(i35yy:i)C^^jI.I)j!,i^iIii- ITS 

Jj]Oj^j/j;;^UjlS-j^^J^{a.if event &hTes)^Jl^ffj 

( synapses) iSj^J^U^CS^ 

j 5^227, 

►;^]^^^^Li^(perineuriiun)^^/ (epineurium ) 



^Ji; (degeneration) 




no. 2a2.~0mETilM)-8PliTAL UAXGLIOK-C15LLS. (Cftjnl.) 
(ft h, iRfcniGnpmil-ti i>ri>CGs«cs, ivHli knobbrd cxtroniltioK. 



FIG. 2;i3.-SE}«ILETYPKOF OKRl'limD-SPIX \1. G \EG(JO.N-( i;j.L. (Pajiil.) 
n, ii^suhip «xim ; h, pni’t of perin*Uuljir ; r, miilli]>Ii* 4>ripin of uxon. 



FIG. 234.— SECTION OF SY3rPATHETIC GANGLION OF DOG. Pliotogrnph. 
Slagiiiflcd 240 dmincbcrR. 


108 





Kia. A SYlMLPAanilvTK' (TU^DVln-.) 

H, n. mmltf! ot (\»ll <*, pale Ubro* Issuing from cell ; n',y/ , nuclei on (Ibies. 
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FIG 237 — TWO CELLS FROM A SYMPATHETIC GiSOLION OF MAS SHOWIHG 
THE TREMISATION OF AFFERENT FIBRES WITHIN The DEI I -CAPSULE (Cajul > 

A, large ,H, smaller cell a,i alfcreat lihrr^ iiiironnding a dendron and passiDg Into 

the cipsiile 
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I’ la. 2.38.— PEGKNT^RATrON HV/irjSFJiXTifiS OF KKTtVK-! TT'.KES KV THK 

itATir.rr. axiMwWut 

A, p.irt of u ncrvc-rtbrf' in whUli {{«‘’:i‘n*;r;\tio'i b.i' in cun'etiorncf of the section, fifty 

liMlirs iirc!vi<ius!y. <»£ the trunk <»i tliv u»» ; i>t i. myelin tu' sheaf h buenminiz broken 

up into drop* ; p. sr.inuJar protonhtipM* -ijbsr mrr Mhnb ropbic.iig rbo myeiin ; w, liticlcns ; 
//. nounjh'ininsi. /f, nnot.ln'r libip in whii-li degeniTutUm is* pioeeedinu, thu nerve having been 
cut four days previously ; p, )»« fore : /v, axis-cylinder partly broken up, nnd the pieces 
enclosed in portionR of invclin, r*. moio ad\:nic'ed stage of degeneration, the myelin 
-h'.rtii having almost di.*«;»p]»e«‘Jed. being repl.ued h^ protoplaBm, p, In iWiich, besldeti 
drops of tatty substance, ni. aic nuiiicrous nuclei, n", whlrh have rcBultcd from thi‘ division 
of the single nuelcus of tiie iiitemodo. D, commeneing regeneration of a nervc-flbre Several 
small fibres, V, t', have sprouted from tfie somewhat bulbnns cut end, b, of the original fibio, 
; 17, nn aNls-c.viiiider Mhich 1ms not yet acoulred its myelin sheath ; neurolcmma of the 
original fibre. (', and J) are from osmic preparations ; B, from an alcohol and carmlno 
preparation. 
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(A. WaUcT);t^jc/:!:5k.^/4.r^J;^^^^ 
Wallerian degeneration) 
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(afferent fibres) 
(efferent fibres) 
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. (atrophy) 

- (Marinesco) L^^y(C^>*2J^(}iii^U^iJ^^ 


tlClJ^Cspinal nerve) 

4- 5^^ {ventral 'aotn) 

^i^2~f^ihu»t^]:^y,Vz’^(‘^^'-^^*-'^ Gehuchtou) 





FIG. 23!?.— FIBRES FR 031 T}n=I CENTRA I. 
CUT END OF SCIATK! NERVE (t)F 
YOUNG HABIT) CUT M) DAYS BEFORE 
DEATH. (Cajal. ) 

A, of non-rnyplinfl-tnl 

from the old nxons; u, lutnct purt still 
myelinated. The axons arc Been to he 
enclosed within Ions nucleated celW which 
seem to be arranRCd In chains .and probably 
represent the “condiictinB cells" of Bocko. 
B, a. fibre, the axis-cylinder of which lies 
not prtjwai down with the rest, but which 
shows peculiar degeuerntive appearanees. 
such as buds from toe axls-evlinrior, and nt 
d a separation of the nenro-fibriln. 



IT<C ;:h). FROM THE IVLSTAI. END OP 
.\ NEllVK CUT 78 DAY8 BEFORE 
DEATH. (Cajal.) 

A vi.'.-eyJinder sprouts which liavc gitiini domi 
from the eiMitrsil eut end of a nerve into 
f ho «dd sheaths of the ncn’c-IDire.s ; myelin 
dn)p8 are still visible within tlio old shc.ith8, 
Two c>f the Jiinv fibres arn intersL.tial (not 
in old sheaths), thev are urow ing in a newly 
formed nucleated piotoplnsmio strand, k, b. 
TNni of the dowii-growiiig fibres (a. a) show 
eiil irgod ends; r, a neuro-fibril nith bulbous 
onlarKement ; e, two neuro-fibrils nrowinp 
down within ail obi sho.ith ; to Ihc left of 
it, .111 old sheath without new fibres. 
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riG. 2«.— Loxcjrruni.VAL sRrrroN gpthk pehu’iteraj. part of a xkr.vk 

(CERVr(:.\L SV.MPATTfE'rtO OK (^AT) -irflrC'H WAS OUT -42 DATS BEFOKB 
DEATH. (Tsuknguchi.) MjisuRhhI i(lO tRumwters. 

Xotico tluMiiimcmiifi IcmpitudinsiUy arraimt'd niirlul whiHi arc oitibi'ddcd in iirotoplaRtnio 
'(triinds. Intn {sonu* of tlios'i' strands iieurO'ltbnls from the central stump liuvc ali-cudy 
made their wjiy. 
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it^/.(23», D; J39, 2« 

/I;i ‘’^' ‘*“1 

1- u-r^ ^J,y^d^iJ--:'J'"'-^'^^yy^ 

tVjf t j /y> •« 






djj^ f C-— iTi Jdi(j^ 

Ul^( ^^2 ^ I- J(^ Conducting o^tls) 

[a 2^ ifJ~l t^(scar tissue) S^ljJ 

jUjlJf^l^C^l^jf'j^lyyJ^ii^^J^ O/i^/ 

,tA^U(U:u'A^U/)Lre)U3t {188 

i/ eod-pates 



nuclei^ 

J^ift ^titjClneuro-flbrils>(>/ji^»»^-^^C')^j:»lt>^/ 

I . ^>7 ^ I 

IS2(^.Clljfifft^{iing\iAl)(fi^^^hypQsiosavis)z^^^tttialjS^ 
(h;pogloa8iiaj^i^(hypogloMns & \inga.a,\is)ci^i/fJ^lj 

(Ungualis) 

^ ^yt£l(lmgagXis)(^Jj«^j/J^b- (sensory endings j 
i4^^fl^(hypoglossus)*l(i^j^ 
(Langley) (motor endings) 

(cervical j*' (Anderson) tyj I 

(cervical vagns) 


* (supenor cervical ganglian) 


Gudden’s atrophy)(^2-.(^>^^J 

- recurrent atrophy] 

lC Ci^iih 




tf./'iSf' 
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^Jiu^j^A-A\,^(fu^-iij^^li’ii^i 

t'<!i^>§^>^(acatriciai tissue) 

J I (carmine) 


(Neuroglia) 

If I 1 81 

jjJ'Jl^c>^ C^xHji I c/< 

(piR mater) 

<!5^(radial ntmo^\z)U^Cff(Sy^^~L^^3^i^i/i09C^i}>jd ^ 

^(247 jA-LfTy^ 

5^4si^(glia-cells) ^ (Dcuroglia-fibres) 

-{t*t y;i>)aL^^,j\>Uif'^i-^^^O^^o>*ijis^\ 




FIG. 24:}.~TTIANSVEIISE .SFXTIOX OF V'HJTB MATTBK OF SPINAL CORD 
SHOWING NERVE^FIBRES CUT ACROSS AND NEUK06LIA*FrBR.BS AMONGST 
THEM, (ttanvlcr.) • 


t.atnyclmatca nervc-ftbrc ; r, Its axU-cylimlcr; r, a small fibre; n, ncuroulia cell-body; 
0 , (tf uuuroclia-flbrc? ; a other cut across. 
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IIG 216 —CLOSURE OF NEURAL CVNVL 01 IIUMW BUBRYO SHOWIL*i THE CELLS 
»r TUU \LURAL CREST BECOMf^G SBGRBGAIBD TO FORM THE GLRMS OF 
UI i.iNGLK (> i rlut-tl 

< ma] St }l oiH ri 1) < in <} c]o«( d 



FIG 217 FKt 24S 

FIG iJ7— SUCTION OF >ET R\L EPITHBLIt H OF EVRLl EMBRIO (&«* ) 
inigiiifKci >ic\\ olpirtntastction. It the timt nf tiie ^n-t (idfonnhition of the 
neurublist <s1io^MnR spongruoik foimpd of th< enhr pimv. of roMimnir (pitheliiim* 
cells, s, i; Knimlul g^rinmal cells inpiocc^soi itiM<)ion to foim ncuroMists, n, a 
nrinoblist 


FIG 248— NBlllOBIASaS FROM A PIG EMBRYO SHOWING THREE STAGES 
OF DEVELOPMUXr (Giirwjtscb, lUcr Scott) Highly mngiiiQcd 


116 





t/X J^L^ j?iP'-i- X IJcCyU^Andiiezen ) 

(^ 1^ 1^ U ^^^«Jt^i^f-(^Cf^^^‘‘S.Thorcsccnt-ceUs) 
■( 24 B, A add 

y^; (neural groove)*-^ 

crest 

X^t/T J^Jk<^ (neural canal) 


^(ncuroblastsir-'U«.i^^^^y^247, g, 250, Ayjl^ 

(spongiobIasts^C/^Jt^^^<s-/j:^^ J J 

247, n; 

5,^^,(248; 250 

24-9, b, c. d, h, i: yyL#!) C-l*V>PX^iX^(increjnenta} cones= 

(ncuroblasts),*^ jy U»-^ 
1 84 (association) ji^fconmnssuial) J /^yi-ti\j9\Q\2JffiJ(XiJ*^ 

><.X y (intei-central) ^ 
Camphibian larvae %jft!^Ji^y^msxnsof,} 






!1A 


‘ (tad pole) 

Uy\ff^\lr(fjAti!C^ji^-^i^'»(^t.^l>{^ (252 ^3^) 

) c/f g^jr- (oonductiou-oells) 


—(180 



!> V*-^ 253 yj\J>)cA2, 

(grey matter) X-j I 

i—njy^ (afferent arrjs of the spinal nerves)^^J 

SiL<^i^i^lj'}){jjllfJi^lf4:^ 'l^‘ 

(mixed nerves) 


1S7 


'w£00, n, I, (,umpuia.i/y. i— 2;45r-'-X-'^»- 

OifiJi:'i220 (j;254 

(ganglion of Scarpa 

and ganglion of the cochlea 

(peripheral nerveb) 
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yiG. I Ft}, jr.) 

no. 249.— SECTION OF Sl'lNVL COTtD OF CHICK tiF ;)aV OF rNCl*Ji.\- 

TTOX. (Caja).) 

A, ventral root'flbrc'5 formed by -rnt.^rowthp of motor luur-O-l.i^i ,• t •. dorsal root- 
flbixja fonncd by inurowfcli- of bipolar sensory lieurobln-i}* n riiUimeiu ; 

a, early neiirohlasis ; h, iu'urobl5»>f plviiip: rl.-'C to a r»ir«irni-*iiMl :» .»-(lbrc, d:h.l. 
• onlarp^ end? of grmving .ix'»i»s . r, e, neiiroblast.*^ of Ibi iiye bcgiiinin;! 

to appear. 


FIG. 230.— SECTION OF PAU'l’ OF NFI.RIL f’AN.'.T. OK '■’lUnC OF TWO AN'P V 
UAT.F HAYS. (C’aiil.) 

A, gcnninal layer contaliiir.p iwim)biasts, a, b, e (j» m nii»-ftbTll 1ms already heenn 

to grow out from a) : H, mMiroi»|tt>%rs it* a Mpoljiryt tu** ; d. < -I end of g^o^M'rL^ 
uxofl ; a, another growing tangentially. 



FIG. 251.-NEGTIOBLASTS FROM THE SFIXAL CORD OF A THIRD-DAY OHICK 
EMBRYO. (Cajal.) 

CoiM's/cdiircU Rilvet method, showing a network ol nenro- 
-o^h'-t^tameS hy the metho.l’ Sf 




m. 252— GEOWIXii \EEVE-FIBKKS IN TAII, l)|.' 'l'.M)l'('LE. (KHIllker.) 

Tko nerve-flbtes, which '»ic aon-ntyeliuAtcd, ure gi'owlitg Inin floiig.ttc*I Tniclcated cclla, 
which probably rcinyKciic tm ‘•cw>ilurti»Sf<'Ua” ci Itnclii'. 



EIIl. 253.— SPINAL AND SYllPATHETIC GANGLIA AND PAET OF SPINAL CORD 
OP CHICK OF SEVENTEENTH DAY OF INOGBATION. (Cajal.) 

"P'nnl cord with d, a nuAor ncrvi'-ccll ; the Qbres of the 
in 7**"^ ai«J Iwssiiii*; to B (the eoniiexion iippeivrs Interrupted 

tin ri.iir! . iV "* tPb sang- 

fioii'CiJls ill 1), splnnl KiiiiKlloii ; E, mixi*U spinal nene ; F, sv^npathetic szaiijilion; 
ithei;. r^n«° *" i“'« splihal nerve ; b, dendrous of 

stni 'hinnW' • I ’ i t.h« I'’ '•"'<? : h. cells of spinal gannlion 

with Wi -'f 5,'!“ traiisfonned mto imipolar ; j. unipolar cell 

with T-Jimctinn ; f, seotioii of artery ; k, hodv of vertebra 
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HG. 254.— SPINAL GANGLION-CELLS OF EMBRYO AT PERIOD OF TRANSITION 
PROM BIPOLAR TO UNIPOLAR CELLS. (Caial.) 

The preparation has been stained to show the ncuto-flbrils. A, B, unipolar cells ; C, D, 
F, G, transitional lorms : E, E, bipolar cells ; H, sroall ceil with neiiro-itbrils in- 
compietel; dcseioped. 


119 




ill 


'f - (Jemmal c'slls >^t^>);f 

^X^^■<'^^/^[‘^ (neural ectoderm) 

J if. i oX^u^,j:i^Lo?\t 

-Osl^j'^ l(mesodermic)4/>ft(^ 


2 . 1^1 ^lh^UO^l^''■^:^’/r■SJf:^2LXiLJy,l^/ 
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W‘ 

^ (mesentery) I^A^l^/jj^.i 

A'^ « 

•«<^t|;^yJ(^yjl(Pacini&n corpuscle) 



(^} / iff 

j/u>if’jfiJ:i'lyjh^j(lo)lli 

(optical 

sectioTii) 

^ <r#^t/j#J^jlv/l5r|(tacHl6 oorpu6o.le8),i^^*;^i^t^ 
fpapllae) Cl'^^^^lpelnsr susfaee) 

i^fcoa jnnetivh,]^<*<<S.^j r 





. ^lJ^^ir,JLyf^tjC. (ond-bulbs) 

(p»He(tol if' I 

perhomeam) 

(eorpoaoles of Grandry aJiti of Horbst^i^i*^ 

t/Atf 

•^t£CfjX(^}i;I>l^)j(^^j^ Iffleln’s inetbod)J^ 
J /^ (freeaing met')iod)^^fifli^j'^j/' 

y^> 

. j ^i) i \jt^ 

(Lowit’s method) 

• ^ f • 

4i{b'ibi^<>>^y' V Ir JIi^> (motor eoduigs) 

.<^2. rruyi'^ijufi::^ 


i-5, 






i^r 



1 , 


'Sensory nervc-endinos^ 


(special 

(terminal 

-ci f^fnificatioTiS^ 


Aii~iy}'s^\ 'capsulsj ,-*;jC{^lf'^i Ji-^/ 

^^^)^^<JijjX. i^iL'jr^j I /Cj K<J jC-t) 

4f (SfJ^AJ''^ i ^ j? 1 ; '>>^ v/v> 

j'^\J’ Ij ii^ 2m~y C ‘i ^ 

l A # ^* . i >. ‘ ** ^ ^ * . . . 






IIG 2l) iltr ( 

FIG 2/j — T\ITILE CrniPl M fT rHTK VP\i'nL\01 DF Ua 

HlSD.STtnEJl \MTIt LHIOEinr 01 (.OLJ> (l>in\ui ' 

n two neno fibtvs pis^iini to thf lotpu-'Clo f \ iripi>>c r iinOir !*■ mi** of 
the iM** (thii Id- Mjthin tlic coipn'ili 

FXG 2S6,-GBCTION OF A H( rm- COKPE-tl/E ■.HOMING THE tEEIS ( OM 
POSING THE COEK AND 1 HE B IHtl tt VT IONS Ot THE \Xfc ClElNDrB 
AMONGST THEM, ENDING IN PIBlim ATI J) PNT \Uf.EMENT8. (Vm tl( 
Velde.) 

a, axiB'Cylindet , i, oapsule of (uipusele e nene-temunation otitbidc the corpiitoU 



FIG 257.— END BULBS AT THE TEUMINATIONS OF NEUYBS IN THE HUMAN 
CONJUNCTIVA, AS SEEN WITH A LENS. (Ixiiigworth.) 
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ymasa.— 1 jtkbijnatbd fibue TESMnfVTiNO in sevhiial esd-euebsin 
THE HUMAN PBEITONEUM ( \ S Bogiol ) Mcth\lene.bluc prepwation. Low 
power 



FIG. 2S9 —END BULBS FROM THE HUMAN PERITONEUM (Dogicl.) More highlj 
magnifled Metinicno bhie preparation 

a, myelinated fibre ; 6 , nucleated lamrila*ed etpsnlc of end-bulb , e non maelmatcd fibres, 
probably destined fortbe c.ipilluics whicfi surround the eiid-biilbs 
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FIG 260 —END BULB TEOM THE CENTUVL TENDON OC THE DI\Pmi\GMOF 
THE DOG (Dotficl ) bli< wing besides them un nwMmated fibre ttiinm xting bv an 
arboTCScenoe within tlK cou i «ccond very fine n^elinited fibrt forming a more 
dehc'ite 'iiboresccnc aiouiid the tiidiDfi^of the roam fibre in the outer put of tlie core 
Methylene-blue prepw itioii 



FIG 261 —END BULB FROM THE GI 4NS 
PENIS SHOWING TERMINATION OF 
AXIS CYLINDER Methylene blue pre 
p^ration (Dogiel ) 

a, mvclmated nerve fibre , 6, sheath ji end 
bulb 


IKf 262— GRVNDRI CORPUSCLES 
PROM THE DUCK S TONGUE (Izquici^lo ) 

A, composed of fhice cells svith two inter 
pos(d disks into which the axis c\lindcr 
ofthcner>c h is observed to pass m B 
tlieic lb but 0 ]ii tactile disk enclosed bet 
wetn two tactile ti.IU 
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riG 263 — M\QNIFIBD VIE^ Or A PACINIAN BODY FKOAI THB CATS 
lIBSENrEKY (BauMCT ) 

n, stalk of coipuscU with nenc fibre, enclosed in sheath of Hcnlc, itas^iiig to the corrirolc 
n, its contunntioii through the core, n», is axis cvhnder onh a nsteimmil uIkui 
Ration c, d sections of cDdothclial cells of tunics of Icn mist ikcn for thu tuiiics ^hcIn' 
selves chinncl through the tunics which expands into the coio oi thi corpuscle 





n 


c 


FIG. 264,— SEtn’ION OF PACINIAN COUPTJSCLB, (Szyronnowip*.) 

e, ono of flic l.'iycrs of cii'lotliclial cellf^ ; naolrns of on(1otI)e)i>il cell. Ii sees that 

the an* very closely packed aroimit the core, In the middle of tebich the axla- 

cylinderis cut ucro«s. 
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-(2Slf,260 

(con)unStion)Jf^i5^ 

-(SS7 

(aponeuroses) if^Jld ( JyJ 

IfJ-li/fcCl 

(genital corpuscles) 

(penis) 

jfi/!jl^> (*fil 

(articular corpusdc =5 
(eorpusde of^i/yi:i,Cr0^t^ /j 

(868 ^^}(Grsniiry) 

(tactile disks 

- f-C* 

0 fc (Boeke) ^ (Herunga) 

' -f- 

3,264 (Wdnian c<Jrpuscles)/<^t 

m ^ ^ 



/t/’l/>i^|[j^^(sheath of Kenle) <^11* I ( 

U^dMjlr^-. f - 

'-f- !?'' ^ (core) (^Jc^ j 

<L^ ^(y* f-Lv 

(^(26S,n ;265^^'; 

. ^ rt»y “^ijc-^^/'*> 'V 

<rt^4r-'i.*i//Sfcr-f- 

•<(Dogiel & othei^ i^JLf^tl^t/^ 

ca«fi <:^>^f- 




F?o. 26.5. Fio. 266. 


FIG. J’AllT OF )U01NTAX liOny,. STIOWINO THK NERVE-FIBRB ENTBll- 
/*N(i TUIS ( ORK. ritOM .AN 0»MH' aVI)> J>R153>AIIATI0X. 
cntcrliis nctvf.fU t- , J.ho m.wiln •'lirAJj'j'M* ivhK'h N darkly, and onds «bmpfly 

till? ooro, !• ; |jro)i;n)/at.jo}) •/! neiii**^rnir.};i p.i**.i3)K tiAvardf* the outer pnrt of 
the I’ore : rf, axis-r.s llndcr thruUtfli tin- eon* tiu* libro ; v, Rome, of t l.f 

inner tunic-' of tlio coipuiiCle, cnluigod whore they abut iigivliint the canal tljrouuh 
which the xiorvo'llhro iMiBsc^ — the dots wfthlw tlicni are RectioiiB in' the fibrOH of 
which t.ho> aft' coin pjujcd : e. luiclW of the butiicR ; n\ nuefoi of the cndononriniii* 
cells, contlnnod lnl<» th«' f>«>r i-art of the core. 

FIG. 2flfl.— PAi.TNIAX COKFfStXK FROM '."TIE <AT, STArXED AVITH SILVKK 
NITRATE. (Drawn hy G. iriinkiRoii.) 



FIG. 207.— HFRBST CORPUSCLE OF DUCK. (SohotU.) X 380. 

A, myelinated ncrvc’flhrc ; a, Hr a.tia-cyJjndpr. tcrmin.iting in an enlargement at end of 
core ; c, nuclei of cells of core ; i, nuclei of cells of outer tunics ; t'y inner tunics. 
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FIG. 208.— TERMINAIi ARBOHISATrOS FROM THE INTEEMUSOlTtAR CON- 
SEC'TIVH TI‘<SVB OF THE ItEOTlS AHHOMJXIS OF THE RABBIT. METHY- 
I.ENE-'niA'E PREPARATION'. (Dogicl.) 



FIG. 209.— TEBMIIf.AL ARBOBISATIOH FROM THE SUPERFICIAL LATER OF 
THE PERITOHBUM OF THE R.ABBIT. MBTHTLBKE-BLUB PREPARATION. 
(Dogicl.) 

0 , myelinated Bbre ; b, flbte connecting the arhorlBiitlon -with another one not hero 
reprerented. 
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i i<?. 27<K-A>: ORGAN ()]»’ RUFFm FR.0MTHT3 ST’ROUTANEOUS TfSSUE. (Rnfflnt.) 
#fj fntoriiiK Jusrvc-flhrc.** ; ft, f^^ endmjc of fhoir axons ; r, r, cap«ul(' of orjran ; r' core. 


I’lG, 271,— ORGAN OF GOI.GI-MAZZOXl FROM SrBCVTAKEOt'S TISStB. (Rufflinh) 
Till' oipsin resemble:' an wubbiijh fii jicneral struchnv. 



FIG. 272.— ORGAN OF GOLGI FROM THE HUMAN TENPO ACHILLIR. CHLOEIDE 
OF GOLD PREPARATION. (Oiaficio.) 

mt muscular fibres ; t, tcndon-bundlcs ; G, Golgi’s org.in ; n, t\yo nerve-flbres passing to it. 
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-(267 (oorpascles of Betib$t sr^a^'t^^w' Isf) 

♦• '"••*11* * • 



r^/c/^w 

(organ# of RuJfim)^^->-/*£^i/T 

198 ^/c^w><l^C'X(Golgi-M&z2»ni corpuscles]^ 

^(^^t^ijfLCA*i 

(organs of Qolgij^t^i^il^ 

O^t^^J^lf. Very X 

•♦ **aZ* . ,Mi JL y ^ >*^B. ^ rt t. 












^ ** ** (272,278 

jti • . r^ . . 1 < j ^ “j •• 


« «• ( 201 ^ 

<4f-/fu^k-^^ur^.. i:T 


!?./»,. .**1 


B. •? — "^r , — i/^ • j . ^ . ^ 


(tactile disks) 

0A^U278 yr^Ji/, 




PIG. 27o*.— OJtrJAV OV iJOl.'if. IftJjfll.V MAfJNTKrKD. (fl-i.-csio.) 

h, ( ^itcrina: n<’rv\;-a'*f.' /Y j;. FIrnie : •/ a r.u»ifiraj ii-u «>/ axis-j-ylnhlci'** 

*• t\' U'lU* M I'MIuiU'f.. 



ri(;. ilTl.— VKIITII\AL SKCTIO.N of OORXKA STAIKKD with OHLOKIbK ot 

GOLI>. (Ranvicr.) 

/*. i»iim.»rv nlj'xus in coniu'otive tissue «f eoracii ; ft, bnuu'h passinu tv vi>be5>‘'i l .n 
Tili xu', 77, iiitni-niittHiHl |•|exll:<; h. terminations of lihrcK. 



PIG. 275.— INTIU-EI'ITHBUAL IfERTB-TBRaHyATIONS 1^ THE LARYNX. 
GOLGI METHOD. (G. Rct^iu?0 

On the loft tl»e cpithciiiim is "tiatined and on the rinht cillutod colamnaf. h, uerve-llbres 

in ooriiim. 


12 s 





FIG. 27fl.--EKDiyG OF AEliVR IX TACTILE DJ.sES IX THE PIC'S SNOUT. 

(EanviDr.) 

n, myelinutcd fibre ; in, terminal tiiska or nieniaci ; e, cclNof the Malpighian laver of tbe 
eplderniit ; a, soiiiLWh.'.t. niadiiied ceil to which a Uctile disk is applied. 

FIG. 277. SECTION OP MUSCLE-SPINDLE. (Sobotba.) Magnified 10 diamctctB. 

ih, thcatli of spindle ; hi, intrafu-al imiscie-llbrea ; u, iiervc-ttbrcs ; !U, r.idinaiy miisclc-fibios. 



FIG. 278.— ENDING OF NERTB-FIBHES IN MUS0LB-3PINDLE. (Ruffini.) 

TIitcc intraiusai nniscle-tlbrcs arc shown, n. nctvc-llbies entering spindle; a, axis- 
cyilnders terminating around and between the intrafusal fibres in ring-like, spiral, and 
irregularly rainiiied endiugs. 
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FIG 279 — NBIl\ E EKEINGb VPON THE 
INTEAFU8AL MUSCLE FIBRES OF A 
MUSCLE SPINDLE OF THE RABBIT 
MODER \TELT MAGNIFIED METHY 
LENE BLUE PREPARATION (Dogiel ) 
a luge invelioated fibre coming off from 
sf isdic ' litrvtand piflsiog to end m an 
annulo bpiril termination on nud b^tncc^ 
the intiifnsi] iibrc«> b i tmo myelinated 
fibre ooiningoff fiom flic £• ime <tem and 
dividing; Its lianches, | i «.t>wntdsthc 
ends of the musrle fil res ui 1 terminate In 
a niiiQlx 1 of sm ill loc ili ed irb msatlons 
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Via, 280.— DIAGRAMMATIC REPRESENTATIOIT OF A MUSCLB-SPINDLB IN 
SITU. (Modiflfid from Boekc.) Drawn by B. E. S. Xlm. 
m,m, ordinary fibres of the muscle: m', bnmiie of intrafusal fibres; n, sensor}' serve 
cnteiing spindle and itassing to terminate in nnnulO'Spiral endings around ibs muscle-fibres. 
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no 2sl — M;R\E in 4EHOmi>\TrON‘« NROtJND 

Till 1\D 01 NflsdE- n5En-> (CccoherclJi ) 


A B 



IK 'S >rUM FNillNR IN 1 UE->H MESTUl AH 1 IBULS 01 LIZARD (lofcrto 
I r*rfi«) (Knlinc ) 

A end pUtc nn i I B fiom the enriico ? oiipolemim p p p\pTOsion of 

d\is p\liii Ili In B llip r\pin«ion of tUo tve pynndd >r» >s > netwoi' 

tiiain lung fioni li'i i n of tin inaeliiirtcd libie 
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(r>'asoie-i,T >^le}J'^^^(Kuhnc)uP^i^ 

(Huber) 

^ ^ V ^. ' ; V-" ''‘•■^ ' lu" J^; c/ 

* r* -^ * •► 5* /«K 

'l/Z/r;/;^ /dorsal root .eanglia) 

. j . j r r.na JhCr^iij-iyi^'fi -1 

y J/ Z, ^vf" J ;/V f - J • > f r 

J b '►“-•y'.H^/ Ji 280 U) 

^ ^{^ 4 ^ (j/y k-^j} I fcV { J (bundle 
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^Afc/i (278,-279, 280 - y-y ) 4/1 <£.4- 

y^ni^^/yJ^yaJinnlo-spiTh] endinggxs 

204 L C^> J O^' ‘-'^ f U ^ 

J^tTwyyy-* y^yj^ ^ 





jiA 



(f. ^Vl: 



I I ffJ 

, , ■ ,'^f 

(motor end-organs) ZZ'llf(^ 

(end-plates) tj)^ Ji^ 

(cross-striated musciet.! 

r 'Jty\ Ji 

(282 to 285 .//(J') 4 ^ 

yAlX ci^/yi' ) c^y^LJ^j^\)^i>jji ) ^y ^^^ 4 ^ 

(y(j^h >-/// ^ r 

^.^^^r^t/:5^U!'<284,b- yy^')(so3e) 




PK. 2M.-M0T0E >EaM. 1;M)IN0S TX THE VHDOMIXAL MT^( LL> C/' ^ 

GOLH PBEP\KV1I0X. M-tKiiifud 170 diiiiiPters ' 
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« Mti- gold PKEPAHAHOX (Kulme ) 





FIG JS'i.—MUSOLB FIBRES OP MOUSE WITH FI^ND ^O^.MYELTNATBD FIBRES 
BXDIXG IX SMALL BXl*A>SIOXS XEAB THE K\ IXpL ITE6 /Bi>cKl > 
M'i(mihc(1 1800 dixmotd-* 
m myelinated ftbtp , a, icccv on nbiQ 



FIG 280.— BNEIISO OT ^ERVE FIBRILS IN Fj \I^ MUSCLE. 

(Huber iDil dc Will ) 

ttf flbnle pagBlng to their teiminncion , 6, a terminal flbnl : r» i bfaorh passing to another 
iDuclC'Ccll , n, nuclei ot ccUh 



FIG. 287.— ENDING OF NERVE FIBRES IN CARDIAC MUSCLE. (Bmimow.) 
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0*^' (einin<»ce of Doyere 

ii. ^J^j/ij;,c^t:ijid’^' {S85~ ^j>^)<i:^i'‘Jdi^‘cJi^i^U\ 

-tj^ (telolemma) 

— ^Boek?) 

^ ^ j . » ^ ■.” ^ t » - , . ' 







L^/i jii J ¥ 

*’'*-^><«ii^<*^ ) JtfJ-^yi^£y^^j^^^(Huber & de Witt)j^ 
jt jThjX I JL fJy^Jl^C^-' (J i/, (ciliary mu&cle 



